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Suggestions to Authors of Articles 
for Science Education 


1. Articles for publication in the journal should be sent to the appro- 
priate departmental editor or directly to Charles J. Pieper, Editor, New 
York University, 32 Washington Place, New York City. (The new edi- 
torial staff will be found on a page of each issue of the journal.) 

2. The manuscript should be typewritten, double-spaced, on a good 
grade of white paper (not onion-skin) and with margins of one inch. Car- 
bon copies should not be sent. (See exception to double-spacing in (6) be- 
low). 

3. The title of the article should be in capitals across the top of the 
page. The name, professional connection, title, and business address of the 
author should be entered below the title. 

4. Explanatory notes will be printed as footnotes. Such notes should be 
as few as possible. They should be indicated on each page of the manu- 
script by the use of superior symbols in the order given: the asterisk (*), 
the obelisk or dagger (7), the double dagger (i), the section (§), and 
parallels (||). The materials for footnotes should be inserted on separate 
lines following the words or sentences to which they refer and should be 
separated from the text by horizontal lines. They should not be placed at 
the bottom of the page. 

If the article or paper has been read or presented at a meeting, this 
fact should be indicated by an explanatory note immediately following the 
title. 

5. Each reference to the literature is to be designated by a superior 
number. The number should follow the name of the author, when this is 
given, or be placed in the topical sentence which introduces the paraphrase 
but should be located at the end of a direct quotation when such is used. 
The numbers used will be in sequence throughout the article. All of the 
references with the specific citations will be arranged numerically at the end 
of the article under the heading REFERENCES CITED. 

(a) References to articles in periodical journals should follow the style 
used in the journal both in the abstract section and at the end of articles. 

(b) References to books and monographs should follow the style used 
in the New Publications section of the journal but should not include the 
price of the publication. 

In general references to books should include (1) name of author (fami- 
ly name first), (2) title of book (underlined), (3) edition and volume (if 
more than one), (4) address of publisher, (5) name of publisher (in full), 
(6) date of publication, (7) pages (total number of pages if entire book is 
referred to or exact pages in the book if the citation is to specific pages). 
It is very important that all citations be definite, complete, and accurate. 

6. Quotations of less than five lines should be enclosed in quotation 
marks and placed regularly in the lines of the manuscript; quotations of 
five lines or more should be single-spaced, indented three spaces, and be 
without quotation marks. When any part of the reference is omitted from 
the quotation, the omission should be indicated by a series of dots, 
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7. The frequent use of section or division headings is discouraged. If 
such headings are used they should be centered on the page. In reports of 
scientific investigations it may be desirable to use such section headings as 
the following: 

1. Problem 
2. Method 
3. Findings (or Conclusions) 


8. Titles of magazines and of books or monographs mentioned in the 
manuscript should be typed in capitals. 

9. If illustrations are to be included in an article, the author should 
furnish original copy properly prepared for reproduction in the journal. 
The size of the printed page is 444 inches by 7% inches. 

(a) Line drawings should be in India ink on a good grade of white 
paper or on tracing cloth. The original drawing should be at least twice as 
long and twice as wide as the cut desired in the journal. Lettering on the 
drawing should be large enough to be legible when reduced for the cut. 

(b) Photographs should be in sharp contrast, should have a glossy 
finish, and should be at least three inches in the shorter dimension. 

(c) Graphs should conform to the specifications given under line draw- 
ings above. It is important that the graph include units used and properly 
labelled parts. 

(d) All illustrations should be accompanied by titles or legends which 
will make possible a clear interpretation of the illustration. These legends 
will be set in type under the illustration. All illustrations should be re- 
ferred to in the manuscript as Figure 1, Figure 2, etc. Lettering and num- 
bering which is to be set in type and not reproduced should be written 
legibly in the margins of the illustration. 

10. Tables should appear in the body of the manuscript following the 
word or sentence to which they refer. If they are placed on separate sheets, 
the manuscript should be broken to comply with the preceding statement. 
The form of the table should be as follows: 


Taste III 
NuMBER OF NurserY SCHOOLS IN UNITED STATES 





State Number of State Number of 








Nursery Schools Nursery Schools 
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Dist. of Columbia................... 2 New Hampshire ... 1 





11. It is planned to print articles directly from manuscript and not to 
submit galley proofs to the author. Several leading journals now follow 
this practice and find that it saves time and expense as well as insures a 
better printed product. The plan necessitates, of course, that the manu- 
script be complete, accurate, and well-typed. 

12. Manuscript for October issue must be in the hands of the Editor by 
July 10; for December issue by October 1; for February issue by Decem- 
ber 1; for April issue by February 1. (For the December, 1931, issue special 
arrangements make it possible to accept manuscript up to October 15). 
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AMERICAN BOOK COMPANY 


New York Cincinnati Chicago Boston Atlanta 




















Devoted to the Teaching of Science in Elementary Schools, 


Junior and Senior High Schools, Colleges and 
Teacher Training Institutions 





Volume XVI OCTOBER, 1931 Number 1 





Editorial Notes and Comments 





The New SCIENCE EDUCATION 


Since the May, 1929, issue, this journal, formerly published as the 
General Science Quarterly, has appeared under the name Science Educa- 
tion. At that time the journal became the official organ of the National 
Association for Research in Science Teaching and began to devote its pages 
to the teaching of science at all levels from the kindergarten to the college, 
including the education of science teachers. 

The ownership and publication of the journal has recently been trans- 
ferred from Mr. W. G. Whitman to Science Education, Incorporated. The 
new editorial staff has set as the major aim of the journal the improvement 
of science teaching in elementary schools, secondary schools, institutions 
for the education and re-education of teachers, and colleges. To this end 
there will appear in Science Education (1) articles and reports dealing 
with science and with the philosophy and practice of science teaching in 
American and foreign schools and colleges, (2) abstracts of articles related 
to science and science education found in current periodicals, (3) abstracts 
and reviews of recent books and monographs in the fields of science and 
science teaching, and (4) news and announcements concerning the activities 
of individuals and organizations working for the improvement of science 
instruction. 

Readers of the journal are invited to submit articles for publication. 
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The editor will welcome articles on the philosophy of science teaching, 
curriculum construction, classroom procedures, investigations in the teach- 
ing of science, supervisory and administrative techniques or practices, and 
“extra-curricular activities” associated with science instruction. Articles on 
pure and applied science of interest to science teachers will also be con- 
sidered for publication. 

The Editor particularly invites readers to submit comments and criticisms 
on articles appearing in the journal. It is hoped that the journal may be 
an open forum for the discussion of the various problems of science teach- 
ing. If the number and nature of comments warrant it, there will be estab- 
lished, in addition to the present sections of the journal, a section devoted 
to discussion and comments. 


Science Reference Materials for Pupils and Teachers 


In this issue of the journal the Associate Editor in Charge of Abstracts 
and New Publications presents a carefully selected list of science references 
for pupils. The December issue will contain a similar list for science teach- 
ers. These two lists will form an excellent nucleus for choosing new and 
authoritative books in the field of science. It is planned to supplement these 
lists at regular intervals in later issues of the journal. 


Bibliography of Research Studies in Science Education 


The number of research studies relating to the teaching of science has 
grown very rapidly during the last ten years. The reports of these studies 
appear in so many widely scattered sources that it seems advisable to 
provide in this journal a fairly complete bibliography of the many published 
investigations. 

The Editor has prepared a card index of such investigations for use in 
his course entitled “Investigations in the Teaching of Science.” The first 
section of the bibliography appears in this issue. It is planned to complete 
the bibliography in the four issues of Volume 16. It is further planned 
to provide in later issues a bibliography of unpublished theses relating to 
science education and to issue annual supplements to both the published 

and unpublished investigations. 














Science in Russian Elementary Schools 


GERALD S. CRAIG 
Assistant Professor of Natural Sciences, Teachers College, Columbia 
University, and Instructor in the Horace Mann School 


Russia is a vast experiment in education. Having overthrown the 
shackles and traditions of centuries, the Soviet Union has attempted to edu- 
cate its masses overnight, giving its curriculum makers unusual freedom 
in the selection of the content and method for its new schools. The Rus- 
sian educational revolution seems as startling and unique as its political 
and social one. The success of the Russian revolution is dependent to no 
small extent upon the educational program by which the Soviet expects to 
lift the proletariat to new heights of culture and creativeness. 

The author of this article was interested in determining what part 
science played in the new Russian schools. He does not pose as an expert of 
Russian education. The discussion given here is based on a study made in 
Russia by the author which included observation of the instruction of 
science in the schools, examination of courses of study in science, and inter- 
views with a number of educators. The statements given are based on 
certain specific instances and are not necessarily true for all the schools of 
the U.S.S.R. 

Science is recognized as a most important part of the curriculum of the 
new schools of Russia. It forms a part of the program from the first year of 
school (age 7) until the student has qualified as a worker or technician. 
In some of the elementary schools one finds laboratories or workrooms for 
the physical and biological sciences. Here the child can learn the elemen- 
tary principles of science, as well as the fundamentals of the vocation that 
he chooses to enter. 

Science is especially emphasized in the new combine schools. The com- 
bine school is one which is closely associated or combined with an indus- 
try. Frequently, it is built on the ground adjoining a mill or factory. In 
this school, the child studies along with other subjects, physics, chemistry, 
geography, mathematics, astronomy and biology. The child secures, in 
connection with these studies, the fundamentals of the sciences which re- 
late to the work of the factory. 

In a combine school associated with an electrical factory of Kharkov, 
the small children begin their study in electricity by preparing propaganda 
for the electrification of the states of the Soviet Union. They are taught 
what part electricity plays in the new industrial program and what it will 
do in rendering service and bringing new comforts and pleasures to the 
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proletariat. At a later age they start to make simple electrical equipment in 
connection with their study of mechanics and electricity. After they have 
mastered the simpler equipment, they make voltmeters, ammeters, motors 
and generators under the guidance of electrical engineers from the factory. 
These appliances, while made in the school, are of the service type. The 
child is not making toys for his own pleasure; instead, he is rendering serv- 
ice to the state. “We take part in the electrification of the states” is the 
slogan of the children in these electrical combine schools. 

Similar programs in science were found in the textile and metallurgical 
combine schools and in the Communist International School of Youth in 
Leningrad. 

The principle taught by Lenin that theory and practice should be inte- 
grated seems to be a guiding one throughout the educational procedure of 
the new Russian schools regardless of whether the school is an elementary 
one or a pedagogical academy. Theory must not be separated from prac- 
tice. The student learns the facts and principles. He does not wait until 
later life to apply them for he is given a real situation in which to apply 
his learning as a part of his education. 

As a part of the application of Lenin’s pedagogical principle, the child 
spends a certain part of this school time in the shop. The amount of time 
varies with the school and the age of the children. In one school, it is only 
eight hours of the ten-day period; in others, alternate days are spent in 
the shop and the school. The child applies what he learns in science to the 
problems he is given in the shop. 

The Soviet educators constantly stress the fact that the child is taught 
the importance of social usefulness. “If one does not work, one does not 
eat.” The child is inculcated with the fact that useful service in itself is an 
aim in life. It is his duty to the state to prepare for such service. The 
child must take part in the social life of the factory. “All of our culture, 
we carry to the mill.” This sharing of culture seems to be a cardinal 
principle in the new educational program. 

Factory and school are integrated. The foremen of the factory are con- 
versant with the educational program of the school. The skilled workers 
and technicians in the factory are frequently the instructors of the chil- 
dren. In Kharkov, in one school, the chemical engineer of the factory is 
adviser to the teacher of chemistry in the school. There is a very close 
harmony in many of the combines between the personnel of the factory 
and of the school. 

Girls receive the same training as boys. In the combine schools the 
girls take the courses in science preparatory to the work in the mills and 
apply their learning to the tasks of the mills by working in the shops. They 
prepare to become workers, technicians and engineers. 
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A part of the science program in the Russian schools consists in ac- 
quainting the urban children with the country, and country children with 
the city. Frequently a school in the city coéperates with a village or with a 
coéperative farm. Children go to the village at certain times as at the 
planting and harvesting seasons. The biology teacher accompanies the chil- 
dren on these trips and gives instruction concerning some of the elementary 
principles of plant and animal life. The children are expected to contribute 
to the social and cultural life of the country. “All of our knowledge we shall 
carry to the village,” is the slogan taught to the children in the schools of 
Moscow. The children assist the peasants in their work on the big farms. 

In some Russian schools, an experimental station is maintained for the 
fifth day, or day of rest, on which children are not in school. In the experi- 
mental station, children spend a certain amount of time out of doors and 
another part in doing what they want to do in the way of simple experiments 
in science. The children are here encouraged to make use of any ideas of 
invention that they may have. The children apparently enjoy this day 
off. The work in these experimental stations reminds one of certain aspects 
of the science club movement in the United States. 

One feature of method used in Russia is called the “brigade work.” The 
students are divided into brigades of four. They attack problems in com 
mon by studying together. Each is supposed to help the other. The one 
that quickly masters the problem teaches the others before going on to 
the next task. This again illustrates the idea of social usefulness. The 
brigade method of instruction is utilized at various levels from the elemen- 
tary school to the pedagogical academies and other technical schools. It 
is an approved method of instruction in all subjects including science. 








Practical Problems of the Science Club 


Hanor A. WEBB 
George Peabody College for Teachers, Nashville, Tenn. 
Editor, Current Science 


Not long ago it was our privilege to receive from a group of practical 
science teachers' certain “How We Do It” material on their conduct of 
science clubs. Their composite wisdom cannot fail to be of value to others 
—hence this article. In the references below the quotations are to be 
credited thus: 


BaiLEy: Robert S. Bailey, Bedford High School, Bedford, Va. 

Cops: Miss Iva Pearl Cobb, Laurel Junior High School, Laurel, Miss. 

DreseEt: Lyndall Diebel, Crestview High School, Columbus, Ohio. 

FELDMAN: Richard L. Feldman, High School, Donora, Pa. 

Harotp: Ward L. Harold, Russell High School, Russell, Kan. 

HurrMan: Miss Mary Huffman, Michigan School for the Deaf, Flint, 
Mich. 

KENNEDY: James Alexander Kennedy, Hutchins Intermediate School, 
Detroit, Mich. 

LILLIAN: Sister M. Lillian, Villa Madonna Academy, Covington, Ky. 

Masson: Louis T. Masson, Riverside High School, Buffalo, N.Y. 

Perry: Miss Winifred Perry, Roosevelt Junior High School, San 
Diego, Calif. ’ 

RosE: Miss Mary Rose, West Junior High School, Lancaster, Pa. 

SecARS: Miss Elizabeth Segars, High School, Rock Hill, S.C. 

Witticu: Miss Mildred Wittich, High School, Menomonee Falls, Wis. 


As many of the suggestions on such a matter as this would be repeti- 
tions in thought if not in word, a “blanket” expression of appreciation 
must be offered to those whose comments are not quoted here. 


Progress Under Handicaps 
“Row on, whatever happens!” sang Rabelais. Under what conditions 
will a science club be most difficult to carry on? Somehow the situation in 
which FELDMAN (see list above) found himself appeals to us as a genuine 
and as a very widely encountered problem in both organization and con- 
duct of the club. He says: 


The motive, or stimulus, was the fiat from the superintendent’s office that 
every high school in the county would organize clubs. So a list of possible clubs 
was announced and pupils made first, second, and third choices. About 25 were 
assigned to me for a science club . 
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We will not argue the disadvantages of compulsory membership in a 
science club in contrast to voluntary participation, save to show that where 
there is an opportunity of selection of students the teachers prefer a chosen 
membership. “I look over the prospective members,” confides HARoLp, 
“and after careful examination I decide on the number I will accept for 
our club. 


In deciding on the particular students I will include it is often necessary to have 
a private talk with some whom I do not already know. Students who are willing and 
anxious to codperate always get the first consideration. Coéperation is the greatest 
need of a science club. A willing member is better than one who has great talent. 


“The success of a science club is in direct proportion to the interest 
of its members,” declares Perry, “therefore membership should be volun- 
tary.” Membership becomes a stimulus to class work under Scars’ plan, 
who first does some tactful hinting—but let her tell it: 


Before trying to do any real organizing, just mention a science club. . . . As 
their interest increases (and it will increase!) tell them that there will have to be 
one requirement—that to be a member one must make a certain average [in class 
work], preferably 90, probably 85. After the first term’s reports have been given 
out, call a meeting of all children who have made the required average . . . 


Back to FeLpMAN and his problem. Where does he find a substitute 
for the stimulus of membership as a voluntary act or as a reward for 
efficient class work? Necessity was the mother of invention, and here is 
his scheme: 


The gist of the plan was the award of “points” for contributions to the success 
of the club, and the promise of a prize at the end of the year to the member with 
the highest score. Each student assessed himself a small sum, and the teacher 
“chipped in” to make a $5.00 prize fund. The teacher also gave a half-dozen mid-year 
prizes in the form of subscriptions to Current Science. 

As serving on the program was rewarded with “points”, there was great com- 
petition to get a place. One boy, who was paid in “points”, constructed a program 
box . .. that sat on my desk during the week. Any club member could drop in a 
paper bearing the title of his “stunt”, and [the box was constructed so that] it 
would drop to the bottom and could not be superseded by a later paper. During the 
program the box was opened from the bottom, and participants called in the order 
their papers were filed. I mention this to show how keen the competition was. 


Whatever this plan lacks in organization it will surely make up in 
variety! No doubt there were many surprises. 
FELDMAN continues: 


A committee on points, meeting with the teacher, drew up a schedule for the 
awards—5 points for this, 10 points for that, so many for a reading on a science 
subject, so many for a demonstration, experiment, home-made model, partici- 
pation in debate, service as an officer or committee member, and so on. [No 
doubt there was also a judgment as to the quality of the presentation or 
the service.] The standing of each member of the club was kept posted in the 
meeting room. A critic—a senior student—made appropriate remarks which fre- 
quently were instructive to the younger members. 
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We did nothing more elaborate than this, but I felt that the club was a suc- 
cess. The boy who won the “Grand Prix” felt so, too, when with the $5.00 the 
awards committee bought him a Chemcraft Set. 


To some of us the “point system” may offer a real suggestion. To any 
of us it may offer encouragement; that servant of mankind who makes two 
blades of grass flourish where but one had grown before is due no greater 
respect that he who produces several degrees of the fever of enthusiasm 
where the chill of indifference had been registered. 


Where Patience Overcomes 


“Patience surpasses knowledge,” was the motto of the Viscount Fal- 
mouth; it is undoubtedly part of the philosophy of the sponsor for the 
science club composed of members handicapped by deafness. Could one 
of our highstrung, impatient, excitable science teachers “carry on” as does 
HurrMan in her task? 


This is the usual order of our meetings: At 7:15 in the evening the president 
calls the meeting to order by flashing the lights, or stamping his foot. The students 
feel the vibrations through the floor. The secretary reads, orally, the minutes of the 
last meeting. The children try to read the lips of the secretary, but if they do not 
understand she will use signs in place of the difficult words. The treasurer usually 
gives his report by writing the figures on the blackboard. 

Next comes old or new business. It is usually necessary to write this on the 
board, but the students are very quick to get the thought if only a few words are 
written. 

Very few of the children can understand the regular speech of other children, 
but they can all read and write so the blackboard is used practically all of the 
time. All of the students can understand my speech or read my lips, so I sometimes 
talk to the club for them. 

As for reading a paper, it must be short and simple. For example, one club 
member had a picture of a car which had been struck by a meteorite. This was 
passed around, each one reading the note under the picture, and asking questions 
about it. 

Our experiments are also very simple—for example, connecting an electric bell 
and dry cell batteries. The children can feel the bell ring by touching the table on 
which it rests. 

One paper and one experiment is about all we have time for at each meeting, 
as we adjourn at 9 o’clock. Because so much of the work is written, it seems slow 
to a hearing person. To a deaf child, however, it is very satisfactory, and they all 
seem to be happy. 


What a lesson to teachers who are tempted to make every gathering a 
“talk-fest”—usually with a large contribution of their own! 


No One Way to Organize 


Suppose conditions are not so far from “the average”, “the normal”, 
“typical”, or otherwise may be considered propitious—even if not auspi- 
cious—for the organization of a science club; what, then, is the procedure? 
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Few teachers who confided in us seemed to have any real trouble in de- 
ginning—though “carrying on” may have proved to be quite another mat- 
ter. Yet there is a technique of arousing preliminary interest. WitTIcH 
“heats them up” with clever challenges to curiosity, then organizes “while 
the iron is hot.” On her bulletin board appear mysterious signs: 

STRANGE Secrets! Do You Know? Meer SaturpaAy Morninc at 9 o’CLock 
AT THE HicH ScHoor AND Finp Out. Dress 1n O_p CLoTHES BECAUSE STRANGE 
Secrets May TAKE Us STRANGE PLACEs. 

The eager gathering is led away to a glamorous hike, and while all are 
eager to again enjoy each other’s informal company, the plan of a science 
club is presented, and even officers are elected before the “wienies” and 
buns are all eaten! 

BaILEy’s procedure is the antithesis of the above. He proceeds with 
caution, the first step being “to learn the interests of several of the more 
wide-awake and careful students.” 

This may be done in several ways; the best is to catch them unawares at 
times when expressions of enthusiasm burst spontaneously in daily class work... . 
Having learned some of their interests, I am ready for organization. This is 
brought about by first talking to several boys individually and asking them how 
they would like to have a science club to learn more about the things that 
interest them. Then I make an announcement to all members of the class . . . 
In a large school where there are several clubs this selection may take 

the form of guidance. Many students of high school age do not know 
whether their interests are in science, in literature, in history, or in other 
branches in which flourishing clubs are functioning. Then, as KENNEDY 
advises: 

Teachers should direct the boys and girls to the right club to satisfy their 
interests and activity. Each teacher of science should know what clubs are to be 
organized [in all fields], and when a child shows an interest in scientific things, 
that interest should be encouraged [by the teacher of any subject]. 

Really, it isn’t much trouble to get a good crowd out to the first meet- 
ing. 

Selecting the Club Officers 


HAROLD meets the situation frankly. “I impress on the members that 
not everyone is a good officer, and the welfare of the organization comes 
first.” This is of great importance, all agree. The idea is brought out by 
several commentators that while the teacher usually knows better than 
the students who among them has leadership, yet the club must be most 
tactfully guided into this choice. Sister Lrtt1ANn unobtrusively has her way 
in this fashion: 

The big thing in guiding the science club is to select the capable student in- 


terested in science and possessed of executive ability, then propose this student 
to act as chairman of the first meeting until a president shall have been elected, 
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Usually a majority of the members will recognize the ability of this presiding 
officer, and elect him president. . . . In general, pupils become enthusiastic more 
readily when the instigation comes from among themselves and when their en- 
deavors are recognized and applauded by each other rather than by the teacher. 


The teacher does not escape all responsibility, however, if the testimony 
of certain experienced sponsors is competent. “The officers of such a club 
must be wisely chosen,” says Perry, “and I have found that they can and 
will carry a large share of the responsibility,” 


but a teacher cannot expect children to do this without some [possibly, she 
should say much] direction. The teacher must have a large supply of enthusiasm 
for this activity. She should assume the extra duty, involving a large amount of 
time and energy voluntarily or at least willingly. Many principals recognize 
the additional load of the science club and relieve the teacher of [some] other 
duties. The satisfaction of seeing boys and girls grow in initiative, interest, and 
skill, is the reward of the sponsor of a science club. 


Reward enough, too, for the teacher whose heart is in the work! 


What Shall We Do? 


Programs! Programs! Programs! Programs to exclaim over, and pro- 
grams to question. Programs that were, and are, and shall be! The puzzle 
of the science club is the program. 

Masson is most practical and specific in his classification of the ac- 
tivities of a science club. He says: 


The programs should be varied, and the following suggestions may easily 
be incorporated into any general plan: 

1. Student programs—arranged and carried out by pupils chosen by the pro- 
gram committee. Topics of interest selected from current publications in science, 
student demonstrations, [and other activities suited to their ability] may be 
arranged. 

2. Teacher programs—arranged and carried out by the teacher. This usually 
covers such experiments and demonstrations for which time may be lacking in 
class . . . the teacher should have pupil assistance in preparing the apparatus. 

3. Visual programs—arranged and carried out by pupils chosen by the pro- 
gram committee. This would include lantern slides, motion pictures, etc. A student 
group would have responsibility for securing . . . and presenting . . . 

4. Speaker programs—arranged and carried out by the program committee 
and the faculty advisor [teacher]. The speaker may be anyone connected with 
science in a college, museum, industrial plant, etc. 

5. Trip programs—arranged by the program committee and the faculty ad- 
visor. The science trip is always interesting to the pupils because then they can 
see their theoretical science put into practice. A list of places to visit for clubs 
in the city are automobile factory or repair garage, weather bureau, power plant, 
filtration plant, textile mill, etc., etc. In a small city or the country they could 
see a creamery or modern dairy, cannery, saw mill, or any other manufacturing 
plant that is peculiar to the place. [All trips need not be to industries, however; 
for example,] if there are interesting geological formations in the neighborhood, 
they may be covered in a field trip. 
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Rose follows a set of Group Plans “which have worked and are work- 
ing” [sufficient recommendation!] in her clubs. A list of considerable 
length is made of worthwhile activities, most of them constructional; and 
then— 


By the close of the third meeting each one had selected his special activity 
Subsequent meetings have consisted of a short business session followed by groups 
of like interests carrying out their plans. Considerable freedom is allowed. Fre- 
quently, however, one group is doing something of especial interest that gains 
and holds the attention of the entire club. 


From this description, the club meeting is much like a laboratory 
period. Well, why not! Don’t condemn the plan until you have tried it. 
Rose has several tricks in her bag, however. Continuing 


Club sessions will be of this character until the beginning of December, then 
there will be two seasonal meetings—one to get acquainted with science books 
and toys desirable for Christmas [a hint for Santa Claus!] and a second to 
identify samples of Christmas trees and other Christmas greens brought to the 
club. . . . Then the period immediately following the holidays is used in demon 
strating what Christmas Day brought to light in the shape of science toys. . . 

The second semester will bring about a reorganization of the club, with new 
members and a changed procedure. More time will probably be given to pupil 
demonstrations [as they are now more skilled in talks, and in the use of the 
lantern]. 


Really, “home talent” may be most unique in its variety, if the truth 
be known. The officers sponsored by Dieser do not neglect this possi- 
bility, for— 

the program committee makes a personal investigation to discover in which 
phase of science each pupil may be most experienced. This year clever reports 
are expected from five girls who have made model airplanes for themselves 

Two boys have lived several seasons in the Panama Canal Zone and are eager 


to tell of their experiences. One of the girls has lived in the Philippines and has 
visited China. Another girl spent four years in Hawaii and enjoys talking about it. 


The other end of the scale of program possibilities is a close correla- 
tion of the club program with the class work in science. While this is not 
preponderant, teachers have tried the plan and find it good. “For example,” 
says Perry, “if fire and heating are being studied in class, some pupil may 
give a demonstration before the science club of the preparation of gas from 
coal, making a home-made Bunsen burner, and a storage tank for the gas 
from a discarded coffee-can.” Science grades for class work are given a 
direct boost by Coss’s plan in which “credit will be given each time reports 
are sent out on science grades to pupils who attend every meeting and take 
part in the program when they are called upon. . . . In our schvol we add 
two points to-the average when these conditions have been met.”’ 
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Certain Outcomes 


Organization is one matter, and achievement another. Those character- 
istics that might be referred to as “the physical properties” of science clubs 
may be carefully worked out? yet the harvest in interest and mental 
growth be most varied. As in all other human set-ups, management counts. 
There is a point brought out by Harotp which may prove to be the little 
weight that turns the scales from failure to success. We had thought of 
recommending it to the younger science teachers only, but somehow feel 
that it may be of value to certain ones of longer experience as well. Har- 
OLD says: 

The members of a science club must learn at the outset that orderliness is to 
prevail. Otherwise, little can be accomplished. The meeting place of a science club 
must mever be in a gymnasium, but if possible should be in a room conveniently 
near a good science laboratory. If it is necessary for the president to call a 
member to order for misconduct, this member is automatically suspended, and 
regains admission to the club only by paying a rather stiff fine. This rule is all- 


important and should be strictly enforced. Lack of proper discipline will kill the 
spirit of any science club. 


Self-control, then, is an outcome for a good science club; an aspect of 
the true spirit of science, wherever applied, and in whomsoever exemplified. 


REFERENCES CITED 


*“Teacher Wins a Prize”. Current Science 9:61; December 29, 1930. 
* Wess, Hanor A. “Some First-Hand Information Concerning Science Clubs”. 
School Science and Mathematics 29 :273-276; March, 1929. 











Natural Science Education in German 
Elementary Schools —| 


Lois MEIER SHOEMAKER 
State Teachers College, Trenton, N.J. 


Introduction 


The following study was undertaken as an investigation of natural 
science education in German elementary schools and teacher-training in- 
stitutions with possible implications for natural science education in similar 
American institutions. 


Method of Investigation 


The techniques employed in making this investigation were those of 
observation and analysis. Observations and research were carried on in 
Germany over a period of thirteen months in 1927 and 1928. During the 
summer session of 1927, an orientation course on the “Reorganization of 
Education in Prussia” was attended by the author at the /mstitut fiir Aus- 
lander in Berlin. During the winter semester of 1927-1928 and the sum- 
mer semester of 1928, while holding a fellowship of the American-German 
Student Exchange, the author was enrolled as a student at the Prussian 
University at Frankfurt-am-Main. Observations were made in kinder- 
gartens, elementary schools, secondary schools, Landerziehungsheime, and 
“new” schools, school country homes, and special schools; in short on 
practically every phase of school life. Attendance at the international 
Kongress Berlin in 1928 gave an opportunity to hear both theoretical and 
practical discussions on “The Modern German Elementary School”. At- 
tendance at the thirtieth annual meeting of the German Association for 
the Advancement of Instruction in Mathematics and Natural Science at 
Stuttgart in 1928 gave opportunity to obtain a broader view of problems 
of science education in secondary schools. 

Conferences were héld with members of state and city boards of edu- 
cation, with professors, teachers, pupils, and others interested in education. 
Official documents, courses of study, and pedagogical literature were 
studied. 


Organization of the German Elementary Schools 


Fundamental to this study is an understanding of the organization of 
the German elementary schools and their position in the modern German 
educational system. The building stones of the present form of education 
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are conceptions which had been advocated by educational reformers and 
found in practice occasionally here and there in schools throughout Ger- 
many previous to 1918. 

The present German educational system is based on a four year Grund- 
schule, or foundation school. Attendance at the Grundschule is compulsory 
for all children during the first four years. 

At the end of the first four years of elementary school life comes a divi- 
sion. The gifted children are selected to enter the secondary schools which, 
after nine years of training, lead to the university and to the professions. 
These pupils will be the future leaders of Germany in its political, social, 
and economic life. Under the present system of selection about thirty per 
cent of all German children are enrolled in the secondary schools. 

Those who are to enter practical life continue after the first four years 
of the Grundschule in the four upper grades of the elementary school 
(Volksschule), with which this study is concerned. The age limit for com- 
pulsory school attendance is fourteen. Those children of the elementary 
schools for whom no further formal educational opportunity exists com- 
monly leave school at the completion of the fourteenth year of age. Most 
states have laws requiring additional attendance for a few hours each week 
at vocational or continuation schools until the completion of the eighteenth 
year. Here the pupil is trained in his chosen trade in which he is already 
serving as apprentice. 

In America educational opportunity is limited only by the child’s 
capacity. In Germany the selective system described operates as a result of 
national conditions. Germany’s limitations with regard to space, her large 
group of unemployed, the overcrowdedness of the professions and the sur- 
plus of candidates for all the higher callings act as factors in this severe 
selective system. The time required for training for the professions is long 
and entails a large expense. The government has not the means to offer 
higher education to all people, therefore only those who are intellectually 
capable can be given educational opportunities beyond those of the elemen- 
tary school. 

Attendance at the elementary school is free. The secondary school re- 
quires a tuition fee of about forty-five dollars annually. There are, how- 
ever, from twenty-five to fifty per cent of free places available for poorer 
pupils in the secondary schools. This prevents domination of the secondary 
schools by the upper class as was true in the past. For the capable, regard- 
less of wealth or position, educational opportunity exists today in Ger- 
many. 

This investigation concerns itself with natural science education for the 
pupils of the elementary school. As already indicated the elementary school 
in its present organization is on an eight-grade plan. 
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Aims and Program. for Heimatkunde 


Natural science education in the German elementary schools begins in 
the Grundschule in the subject matter of Heimatkunde. The roots of 
natural science as well as of geography and history are found in the instruc- 
tion in Heimatkunde. This word has been variously translated as “com- 
munity study”? and “local informational studies.” * While Heimatkunde 
includes as subject matter material from all phases of the child’s environ- 
ment it must not be considered solely from the informational point of view. 
It forms the basis for the educative values of the entire primary curriculum. 
The conception of Heimatkunde is that of an ever-widening circle. At the 
center stands the child and his experiences in home and school. The circle 
widens to include the community, the city, and the surrounding country, as 
the circle of the child’s experiences grows. 

The chief aims of Heimatkunde are (1) to help the pupils acquire a 
knowledge and appreciation of their environment through actual observa- 
tion of natural objects and phenomena, (2) to develop abilities of inde- 
pendent expression and activity, (3) to lay a foundation for the science 
of the four upper grades of the elementary schools. 

A compilation of programs for various states shows that the number of 
periods devoted to Heimatkunde varies from three to five a week (usually 
45 minutes in length). The examination of the programs of the first grade 
indicates that in most schools all subject matter is treated as integrated 
instruction. In some schools, particularly in Saxony the tendency is to inte- 
grate instruction throughout the four grades. 

A factor which favors integration is that the teacher continues on with 
the same class from one grade to another. The same teacher usually teaches 
the class two, sometimes four consecutive years. 


Taste I 


NUMBER OF Perrops oF Heimathunde Each WEEK IN THE Grundschule 
or Various GERMAN STATES® 





























Grades 
State — Total 
1 2 3 + 
Baden..... 3+4 3-4 344 1-2" 10-14 
Bavaria. . . ° 3 344 3-4 9-11 
Hamburg. . ° 5 (4) 5 5 15 (14) 
Hesse. . ° 3 4 5 12 
Prussia”. . ; ° 9 10 11 (10) 30 (29) 
Saxony... *or 4 *or 4 *or 4 *or 4 (5) 16 (17) 
Thuringia... . . . 4e 4¢ 8 
Wiirttemberg. . | 45 4(3) | 5(4) | 56(45)]| 18-19 (15-17) 





* Integrated instruction: (a) geography and science; (b) Heimatkunde and German; 
(c) history, geography, and Heimatkunde. 
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The principle of integration of instruction around centers of interest 
and units of study is one of the strongest new features in American as well 
as in German education. The curriculum maker must determine the needs 
of the child and the community as well as the interests of the children. 
In the past practically all German elementary schools carried on the same 
studies at the same hour of the day. The integration of instruction has 
brought about a release from the rigidity of the old system. 

An examination of courses of study of states, cities, and individual 
schools shows that child experiences in the home and at school on a sea- 
sonal basis form the subject matter of Heimatkunde. Much of the material 
is based on field trips or excursions. 

The criticism applied to elementary science in America in the past, 
that it has been incidental, cannot be applied to German instruction. There 
is provision for opportunity instruction, but a definite plan exists through- 
out all grades as is evidenced by the following quotation from a city course 
of study: 

Heimatkunde in content touches upon all fields of knowledge and life. It is 
now geology, now biology, now physics, economics, history, and language and 
introduces the pupils to the organic relationships of these fields of knowledge... . 
We seek to bring together as a unit all fields of knowledge; nevertheless a plan 
must be at the base of this unified instruction which justifies the goal of those 


subjects, in laying a systematic foundation for the later departmental treatment 
of these separate branches of instruction.* 


Methods and Materials of Instruction 


As for methods, instruction in the present-day German Grundschule 
is activity instruction based on the principle of child activity (Arbeit- 
sprinzip). As many as fifteen years ago one began to hear about the ac- 
tivity school in Germany. Today the old Lernschule or learning school of 
the past is disappearing. In the new Arbeitsschule which takes its place, 
children are learning through independent self-activity. Instruction takes 
its point of departure from the child. 

In terms of child activity and equipment providing for it are the follow- 
ing suggestions for Saxon schools: 

Work in the school garden, instruction in the open, opportune and regular 
collective observational work, modelling, sticklaying, drawing and cutting out, the 
making of pictures and models, sand boxes, relief maps, sketches, compass cards 
and surveyors’ papers, should support and advance the study of Heimatkunde. A 
wall map of the community and maps to be placed in the hands of the children 
are indispensable.° 
The modern conception of the school as an activity school demands 

flexibility in school furniture. In old buildings the forms are often found 
arranged in a semicircle. In new buildings the furniture may consist of 
tables and chairs, or individual desks, but in either case movable. 
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A minimum list of equipment is prescribed for the Grundschule in some 
states. The charts, models and maps used in German schools are second to 
none and every school is well supplied with such. These are cared for in an 
orderly fashion. 


(Part II will conclude this article in the December issue) 


REFERENCES CITED 

*Kanpvet, I. and ALEXANDER, T. The Reorganization of Education in Prussia. 
p. 194, 

* Ibid. p. 198. 
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Contributions to Education, No. 445. New York: Bureau of Publications, Teachers 
College, Columbia University, 1930. 

* Grundschul-Lehrplan der Stidt Kéln. p. 18. 

* Landeslehrplan fiir die Volksschulen Sachsens, 1928. p. 22. 





Visual Materials and Science Teaching 


E.uis C. PERSING 
Cleveland School of Education 


It is a well known fact that children as well as adults receive impressions 
of the world about them in a great measure through the eye. 

The printed page with its excellent description of our national parks 
will help one to gain some impressions of their beauty, but an observation 
trip hiking or riding on a horse, or pictures of the outstanding scenic beauty 
add much to one’s knowledge and appreciation of our great playgrounds. 
The same learning processes hold for the study of birds, insects, trees, 
flowers and, in fact, of all living things including the microscopic. Can you 
recall your first thrills at seeing an amoeba, a paramecium, or of some other 
minute structure? 

Even though visual materials have been employed in the teaching of 
science for some time they are challenging our consideration more and more 
each year. Teachers are confronted with the problem of determining what 
visual materials to use in connection with their teaching. Before large sums 
of money are spent for slides and films, administrators should be assured 
that there is a definite place in the curriculum for the materials and that 
they will be used from year to year. A definite plan of procedure in the 
form of a course of study is essential for a large city system and is not 
entirely out of place for an individual, if a program of visual aids is to 
be organized. The course should be flexible and should give teachers op- 
portunity for using their resourcefulness, but it is imperative that it state 
definitely the objectives. Several studies have been made which will be 
helpful to persons making courses of study in biology.” ? 

The objectives should be arranged after some plan such as the follow- 
ing: (1) Statement of objectives or problems; (2) activities for pupils 
under each objective or problem; (3) visual aids; (4) references; (5) new 
type tests. 

The Cleveland Course of Study in Elementary Science for Kindergar- 
ten and grades 1 to 6 contains units organized on this plan and has been 
voluntarily accepted by more than 75 per cent of the schools. It will serve 
to illustrate the plan suggested. 

The following units are given to illustrate the use of visual aids: 


First Grade—January 


Tue Cow 
Objectives: 


To learn some interesting facts about the life of the cow. 
To know the cow as a useful animal. 
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Activities: 


Observe general appearance: covering of body, head, legs and nature of hoofs, tail. 
Habits of eating (and chewing). 

Food—how obtained. 

Children may imitate noises. 

Discuss the uses to the world (food and clothing). 

Compare calf with mother. 

Churn butter from cream in glass jar. 

Make barnyard scene on sand table. 


Visual Materials: 


The Educational Museum will supply the following visual materials upon re 
quest : 
1. Lantern slides: cow, dairy industry, leather. 
2. Mounted pictures: cow, dairy industry, leather. 
3. Exhibit: leather. 


REFERENCES : 
Description—Comstock, A. B. Handbook of Nature Study. p. 295-302. 


Song—Cumpson, H. “Moo Cow Moo” in Step-a-Song. p. 2. 
Poem—Stevenson, R. L. “The Cow” in Child’s Garden of Verses. p. 42. 


Fourth Grade—June 


Tue CLotHes Morn 
Objectives: 


To know the life history of the clothes moth. 
To know how to exterminate them. 


Activities: 


Discuss briefly the damage done by moths in our homes. 

Have children tell home experiences. 

If possible have children bring to school clothes that have been damaged by moths. 

Ask children to hunt for moths in clothes closets, attics and storerooms. 

Collect and bring to school in bottles the larva and adult moth. 

Put adult moth in wide-necked bottle. Place scraps of woolen cloth in bottles 
Make frequent observations. Examine cloth closely for tiny white eggs. Note 
development. 

Learn about the life history of the moth. 

Children become acquainted with the terms, larva, pupa, adult, and cocoon. 

Is the adult moth harmful? Why should it be destroyed? 

At what stage of development does the moth do the most harm? 

Discuss methods of dealing with clothes moths. 


Visual Materials: 


The Educational Museum will supply the following visual materials upon request : 
1. Mounted pictures: insects of the household. 
2. Mounted specimens: moths. 
3. Lantern slides: insects of the household. 
4. Film: “Life of a moth.” 


References for Pupils: 


Caldwell and Meier. Open Doors to Science. 
Hale, Ethel M. Lippincott’s Silent Reader. 
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Teachers’ References: 
Downing, E. R. Our Living World. p. 85-86. 
Ballard. Moths and Butterflies. 
Eliot and Sonte. Caterpillars and Moths. 
Herrick, G. W. Insects Injurious to the Household and Annoying to Man. p. 
189-226. 
Holland, W. J. The Moth Book. p. 432, 434-36. 


Sixth Grade—June 


INSECTS AND POLLINATION 
Objective: 
To learn the value of insects to pollination. 
Activities: 

Have the children tell and discuss instances they have noted of bees, butterflies 
or moths hovering near blossoms. 

What attracts these insects? 

Where is the nectar? 

What else do the bees carry away? 

Why does the pollen get on various parts of their bodies? 

What happens when they go from one flower to another? 

What other insects have you observed on flowers? 

How do they carry pollen from flower to flower? 

What is the function of pollen? 

To what other part of the flower must it travel to produce seeds? 

Do all flowers have both stamens and stigmas in the same plant? 

Observe the begonia blossoms. 

Do stigmas and stamens always ripen at the same time? 

Observe plantain, cinquefoil or Job’s tears. 

Why are insects necessary for pollination? 

Have the pupils sketch a cross section of a flower and of the sucking tubes, bodies, 
and legs of various insects and explain how insects assist in the pollination of 
flowers. 


Visual Materials: 
The Educational Museum will supply the following visual materials upon request : 
1. Film: the honey bee. 
2. Lantern. slides: insects and flowers. 
3. Exhibit: wax and honey. 
Pupils’ Reference: 
Fabre, J. H.: The Story Book of Science. p. 295-306. 
Teachers’ References: 

Comstock, A. B. Handbook of Nature Study. p. 494. 

Downing, E. R. Our Living World. p. 240-43, 244, 291. 

Holtz, F. L. Nature Study. p. 209, 224-27, 324, 326, 329. 

Units in biology can be organized in a similar way to show definitely 
the materials necessary and in a city like Cleveland the materials are 
available from The Educational Museum, The Natural History Museum 
and the Garden Department. 

Since visual instruction is a method and not a separate field of subject 
matter, the problem of using materials will next be considered. 
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An adequate supply of visual aids should be available upon request 
from the department of visual education and the museums if the program 
is to be efficient. In Cleveland a telephone call listing the materials needed 
will bring to you at the next regular delivery the materials which have 
been prepared for the course of study. 

Materials for purposes of organization can be grouped under the head- 
ings: (1) Live materials; (2) Mounted specimens of plants and animals; 
(3) Mounted pictures; (4) Lantern slides; (5) Motion pictures. All of 
these with the exception of the live materials are available from the Edu- 
cational Museum and in Cleveland plans are under way to send out to the 
schools such living plants and animals as will yield to such treatment. 

The Cleveland Museum of Natural History and the Garden Department 
have been most resourceful in helping to make the elementary science work 
something more than mere words to the thousands of children in Cleve- 
land. 

The next step in the procedure depends on the teacher.* 

1. Visual aids will not function alone. It should always be the teacher 
and the pupils plus the materials. 

2. A definite technique is required to secure desired results. 

3. The use of visual aids in the classroom requires a knowledge of the 
materials and a new type of teaching skill. Each school system should have 
a training course for teachers in the classroom use of visual aids. Demon- 
stration classes should be organized for the benefit of the teachers that 
wish to learn. 

4. The motion picture or any other visual aid when not closely re- 
lated to the classroom activities should be excluded from the school, ex- 
cept when used for amusement. 

Mounted materials such as a racoon, opossum, or squirrel will show 
general characteristics and help children to gain experience at first hand. 
Mounted specimens of insects to show life history will save the teacher 
considerable time and help pupils to see the whole life story. Leaves, blos- 
soms and fruits of plants are helpful for identification and other phases of 
biological study. 

Lantern slides should be selected to give the proper emphasis to the 
activities of a certain unit. The correct amount of detail and the natural 
coloring of a slide are essential for the best results in the learning process. 

The visual materials must be adapted to the psychological age develop- 
ment of the children. For example, a set of slides on the robin showing 
nest, young, and feeding, will make a strong appeal to the first grade 
pupils, but the topics of migration and of the value to man of birds is of 
interest to the intermediate grades. 

The results of a plan for visual materials will depend, as has been said, 
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upon the care and definiteness with which the plan is executed. The num- 
ber of orders for visual materials from the Cleveland Educational Museum 
has been estimated by the Museum. Table 1 shows the development of 
visual materials in science for the Cleveland schools from the time the 
tentative course of study was available in 1925 to May 1930. In addition 
there were usually several thousand orders from teachers which could not 
be filled by the Educational Museum. 


Taare I 


Orpvers FoR VisuAL MATERIALS SuPPLIED BY CLEVELAND EpucaTionaAL Museum To 
PuBLIc SCHOOLS AND PERCENTAGE OF OrDERS WHICH WERE 
ELEMENTARY SCIENCE MATERIALS 


Science Total Material % Science 


May 1925 














Lantern Slides 39 491 8 

Mounted Pictures 30 840 3 

Exhibits 10 267 2 
May 1926 

Lantern Slides 217 866 22 

Mounted Pictures 58 1145 5 

Exhibits 52 357 14 
May 1927 

Lantern Slides 297 1377 21 

Mounted Pictures 315 1616 18 

Exhibits 309 1000 30 
May 1928 

Lantern Slides 445 2252 19 

Mounted Pictures 205 2272 8 

Exhibits 424 1100 38 
May 1929 

Lantern Slides 607. a, 2739 cre “22 ‘ 

Mounted Pictures 445 2854 15 

Exhibits 620 1390 44 
May 1930 

Lantern Slides 871 4555 10 

Mounted Pictures 1153 4344 26 


Exhibits 928 1939 47 


The Garden Department has splendidly supplemented the elementary 
science program in every possible way with soil, fertilizers, seeds and ex- 
hibits of special plants, cuttings and demonstration gardens, all of which 
have been possible because of a definite help on the part of the teacher 
and the willingness of the Garden Department to codperate. 
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The Natural History Museum in Cleveland has been most helpful in 
supplementing the science program by inviting children to the museum to 
see exhibits and for special lessons by teachers assigned by the Board of 
Education for that purpose. Table II gives some idea of the scope of the 
work. 


Taste II 


NuMBER OF Pupits SERVED BY THE NATURAL MuseuM IN CLEVELAND 
Durinc Past Srx YEARS 








Year No. of pupils 
ae re are ee eee s«, aenee 
Peet Sa 
ae Shale aes ae .. tte 
err) Se nee . 25,263 
Ie ones ee em ae 23,221 
PRE ee Med re ae ee 20,904 
7 ae eee 155,103 





Publishers and commercial organizations are also more willing to pro- 
vide capital investment to develop visual aids when a definite program can 
be demonstrated in the schools. 
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General Science in the Eighth Grade or Not?” 


E. J. ASHBAUGH 


Dean, School of Education, Miami University 


Early in October the Powers General Science Test and the Ruch- 
Popenoe General Science Test were each administered to two groups of 
children, one group in each case being ninth-grade pupils in Columbus 
junior high schools, who had had a year’s course in general science during 
the preceding year. The other group for each test was made up of children 
in schools outside of Columbus in which general science was not taught 
in the eighth grade. The schools coéperating in the study were the In- 
dianola, the McKinley, and the Highland Avenue junior high schools of 
Columbus; and those of Bremen, Circleville, Fremont, Lancaster, Marion, 
Piqua, St. Paris, and Westerville. The Ruch-Popenoe test was given to the 
pupils of the McKinley and Highland Avenue junior high schools at Co- 
lumbus and to certain pupils at Circleville, Fremont, Piqua, St. Paris, 
Marion, and Westerville, while the Powers test was given in the Indianola 
and McKinley junior high schools at Columbus and to students at Bremen, 
Lancaster, Marion, Piqua, and Westerville. 

The total number of pupils taking the tests were: 


Powers test 


Columbus . a aiin't hie eh ee 191 

Geissse Combes... .6<is cidsvairucseciees 147 
Ruch-Popenoe test 

Columbus . ; Pr Per 169 

Outside Columbus «wig We@inie © avohe- die nee 


The students were then paired by their scores on an intelligence test, and 
those for whom no partner could be obtained with an intelligence quotient 
within one-point variation were discarded. There were 124 pairs on the 
Powers test and 133 pairs on the Ruch-Popenoe. 

The median score on the Powers test made by the Columbus students 
who were paired with others living outside of the city was 39.1; the 
median score of the Columbus pupils discarded was 38.0. The range of 
variability in scores of the two groups, those used and those not used, was 
almost identical, and the difference between the medians was but 1.1 points. 
Consequently, no disadvantage was given to the Columbus schools by 
discarding one-third of the whole group. The median score on the same test 
of the pupils from outside of Columbus, who were paired with the Co- 


* Reprinted by permission of editor and author from Educational Research Bulle- 
tin (Ohio State University) 9:503-507; December 3, 1930. 
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lumbus children, was 33.1, and for those discarded, 36.0. The range of 
variability was the same, but the difference in central tendency favoring 
those discarded was 2.9. On the Ruch-Popenoe test the median score of the 
Columbus pupils who were used in the pairing was 23.7, and for those 
discarded, 23.0. The range of variability was almost identical, and the 
central tendencies had less than one-point difference. For the children out- 
side of Columbus, the median score of those used was 24.4, and for those 
not used, 27.8. The range of variability was the same with the central 
tendency of those not used 3.4 higher. The non-Columbus students dis- 
carded made slightly higher median scores than the pupils used. 

Comparing the scores of Columbus and non-Columbus paired students 
on the Powers test, the Columbus pupils had a median score 6 points higher 
than the non-Columbus pupils. The non-Columbus pupils had a median 
score on the Ruch-Popenoe test .7 of a point higher than the Columbus 
pupils. The difference in the medians on the Ruch-Popenoe test is not 
statistically significant. With the Powers test the difference between the 
medians is greater, but is still statistically non-significant. With both tests 
it would seem, therefore, that as far as central tendencies and variability 
are concerned, when the pupils were paired on the basis of intelligence, 
their scores on this general-science test showed no difference. In other 
words, those who had had a year of general science made scores neither 
better nor worse than those who had had no general science during their 
eighth grade. 

An analysis was made of the scores on the individual test items to see 
whether or not the same conclusion would hold true as held for the tests. 
The Ruch-Popenoe test consists of two parts; the first includes 50 multiple- 
choice items, and the second contains 20 figures or diagrams with a total 
of 65 items of the completion-test type. On the first part of this test, the 
difference between the percentage of correct answers by the Columbus and 
non-Columbus pupils was in favor of the Columbus pupils on 27 items, and 
non-Columbus on 21 items, with identical percentages on 2 items. How- 
ever, when these differences were treated statistically, there were but 8 
items upon which the differences were statistically significant. On 6 of these 
items the difference was in favor of the non-Columbus. These six questions 
were as follows: 

1. The capacity to do work is termed . . . 

energy, inertia, momentum, efficiency, mechanical, advantage, mass, velocity 
2. When a liquid contains all the dissolved substance possible, the condition is 
termed... . 
osmosis, permeability, fusion, neutralization, reduction, transpiration, saturation 
3. Decaying vegetable matter in the soil is termed . . . 
fungus, nitrates, mineral phosphates, lichens, potash, humus 


4. The smallest of the planets is Mercury, Venus, Mars, Jupiter, Saturn, Uranus, 
Neptune. 
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5. Electrolysis of water liberates hydrogen and chlorine, nitrogen, carbon dioxide, 

ammonia, acetylene, oxygen, bromine. 

6. The process of food manufacture in green plants is called. . . 

respiration, transpiration, digestion, mitrosis, pollination, photosynthesis, pas- 
teurization. 

If you have been able to hold these in mind you will have noted that 
two of them are from the field of chemistry, and one each from physics, 
botany, astronomy, and agriculture. There are, however, among the 50 
questions involved: 15 in physics, 10 in physical geography, 10 in biology, 
9 in chemistry, 5 in agriculture, and 3 in hygiene. A few of these questions 
might have been classified in either of two general-science fields. Hence, on 
most questions in these fields, there was no significant difference in the 
percentage of right answers of those who had a year of general science 
and those who had not. 

The two questions upon which the pupils who had not had general 
science made higher scores than those who had were: 

1. Poisonous products secreted by bacteria are called . 

enzymes, anti-bodies, toxins, vaccines, ferments, legumes 

2. An example of a leguminous plant is the willow, clover, toadstool, pansy, lilac, 

moss, maple. 

One of these questions is from the field of bacteriology, and the other, 
from that of agriculture. It is evident, therefore, that not even in special 
fields of science is it safe to assume that those who have had the course 
in general science will make a higher score than those who have not had 
the course. 

In the second part of the test, the completion type, the Columbus stu- 
dents excelled on 26 of the test items, those living outside of Columbus on 
31, and their scores were equal on 8. The differences, however, were 
statistically significant only in the case of 8 of these 57 items on which they 
differed. In two cases the significant differences were in favor of the Co- 
lumbus children, and in six, in favor of the non-Columbus. The two items 
in which the Columbus children excelled were as follows: 

Figure 15 is the identification of the drawing of a pump, and the ques- 
tion is stated: “This is a drawing of a ——-.” It is of interest to know in 
this connection that the other question, namely, “The piston is lettered 
——,” was answered correctly by an equal number of each group. The 
two other questions, ‘““The valve which opens on the upstroke is lettered 
——” and “The greatest distance that valve C can be placed above the 
level of the water at D, if the instrument is to work successfully is about 
——— feet,” were answered correctly by a larger number of non-Columbus 
children than by Columbus. The difference is not statistically significant. 
The other item upon which the Columbus students excelled was in the 
identification of Mercury, in a diagram of the planetary system. A slight 
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difference also in favor of the Columbus children was noted in identifying 
the other four planets, Mars, Jupiter, Saturn, and Uranus, but the differ- 
ences were not statistically significant. 

The items upon which the non-Columbus children excelled were five 
items involved in identification of parts of the digestive tract, and one item 
in interpreting a barometric map. The explanation is perhaps due to the 
fact that during the eighth grade, while the Columbus children were hav- 
ing general science, the non-Columbus children were studying geugraphy 
and physiology. This perhaps would account for their excelling on the figure 
involving the digestive tract, but will scarcely explain why they were able 
to do equally well on figures involving mechanics, heat, and the like. 

When the whole situation is analyzed from the standpoint of this par- 
ticular test, the conclusion seems to be that a year’s work in general science 
is no better than a year in physiology or geography in preparing students 
to pass this particular test. 

When attention is turned to the results of the other groups which were 
tested with Powers General Science Test the results show up more favorably 
to the Columbus students. This test consists of 100 items of the multiple- 
choice variety upon which the Columbus students, who had had a year 
of general science made scores which were statistically significantly higher 
on 21 items, while those who had not had general science made significantly 
higher scores on 2. Both of the items upon which the non-Columbus stu- 
dents excelled were items in the field of physiology and hygiene. Those 
upon which the Columbus students excelled were mostly in the fields of 
electricity and botany, with one question in agriculture, and three in me- 
chanics. This leaves, however, 77 questions out of 100 upon which the dif- 
ferences in accuracy of those who had a course in general science and 
those who had not had, were statistically non-significant. When we combine 
the results of the two tests with their total of 215 items, we find a significant 
difference in the accuracy with which individual items were answered in 
favor of the children who have had general science on 29 items, in favor 
of those who had not had general science on 10 items, and no significant 
difference on 176 items. 

In view of these findings a number of questions may be legitimately 
raised. First, Does the test measure knowledge of significant science ma- 
terial which children ought to learn? Second, Should we expect children 
to learn this material more effectively in a course in general science than in 
courses in geography, physiology, and hygiene? Third, Was the informa- 
tion upon which one group excelled the other learned in their school work 
| or outside in their contact with life? Fourth, Are there desirable attitudes, 
habits, and the like secured in a course in general science which are not 
secured in other courses? If so, what are they, and what is the evidence that 
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they have been attained in general-science work? Fifth, What is the value 
of attitudes if they do not bear fruit in additional knowledge? Sixth, Is it 
safe to assume that these habits and attitudes are secured in the general- 
science courses without objective measurement to prove their existence? 

This experiment offers no answer to either of the above questions. It 
does challenge, however, the work of general-science teachers whether in 
eighth grade or ninth regarding the results of their science work. A year 
of teaching in a specific field which does not yield significantly greater re- 
sults on more than 14 per cent of the items on a test as extensive as the 
sum total of these two should be called upon to justify its existence in 
terms of specific objective evidence. 
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General Science Textbook Making 


Witiiam T. WYMAN 
Technical High School, Providence, R.1. 


What is wrong with the electrical sections of our general science text- 
books? How can we remedy the situation? 

As an answer to the questions above, the ideas expressed in this article 
are the outcome of a critical study of the electrical sections of five recent 
general science textbooks of national reputation. 

This study was undertaken in connection with the management of a 
codéperative teaching experiment conducted by the department of applied 
electricity of the Technical High School, Providence, Rhode Island, and 
the science department of the same school. 

Two senior boys, aged eighteen, advanced students in the electrical 
department, were chosen to teach seven general science classes, averaging 
thirty-five pupils each. The boys were carefully trained for their work, did 
their own teaching, and by agreement, received a minimum of assistance 
from the regular subject teachers. The work was carefully checked daily, 
both with the boys and with the instructors. At the conclusion of the experi- 
ment, lasting twelve days, a final check-up was made, based on aim, content, 
and method. The conclusions reached, based on suggestions by the student 
teachers and the class teachers, were tabulated. This research material is 
now being used in modifying the course of study, which will be repeated 
this coming season. 

The experiment was successful. The method is practicable and can be 
recommended to the careful consideration of any administrator whose local 
conditions will permit its use. 

The venture was undertaken at the request of two of the general science 
teachers, who frankly stated as their reason, the lack of an intimate knowl- 
edge of electricity, due to little or no special training or experience. 

On this point hangs our tale. The writer, although a specialist in the 
teaching of applied electricity of senior high school grade, has taught general 
science and, for some time, has been actively interested in the development 
of an improved technique in the teaching of electrical science. 

Five textbooks, used for reference and class study, were reviewed ac- 
cording to a definite set of criteria. The factual results of this study were 
very disappointing and can be summed up in the following statements: 

1. The sequence of presentation of major and minor topics lacks logical 
coérdination. There is apparently little conscious effort to develop the sub- 
ject of electricity in such a fashion as to articulate the topics into an or- 
ganic unit. 
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2. Purposeful attention to the statement of principles and their relation 
to environmental applications is not clearly apparent. 

3. Little direct instruction in the subject of safety is evident. In fact, 
one particular book is so clearly “unsafe” as a guide, that a literal follow- 
ing out of its instructions might involve the author in legal action, if a 
fatality should be traced to the use of this textbook by a thirteen-year-old 
child. : 

4. In many cases “statements of fact” are positively false or so am- 
biguous and involved as to make it impossible for even an adult reader to 
get at the truth. 

5. The proper use of technical vocabulary in some descriptive passages 
is hopelessly garbled. These sections would appear to have been written by 
newspaper reporters, who are notorious for their mutilation of the king’s 
English in scientific articles. 

The above categorical treatment of the textbook situation forces one 
to the following conclusions: 

1. That authorship of a general science text does not guarantee the pos- 
session of intimate technical knowledge of special subjects or the mastery 
of the art of presenting this information in vital fashion. 

2. That the majority of classroom teachers, not authors, are even less 
well equipped to handle a subject as important as electricity. 

3. That we are facing a situation in the development of the teaching of 
electricity in general science that, although not entirely of the textbook- 
authors’ making, is not being materially helped by them. The original rea- 
son for the present conditions lies in the insufficient training in practical 
electricity given in our teacher-training schools. However, this does not ex- 
cuse the authors of textbooks for the further muddling of affairs, especially 
when it is evident that a great part of our science teachers use the text for 
their personal guide in their own study of the subject. 

4. That, unless this situation is properly and quickly remedied, the 
boys and girls, when disillusioned by contact with real life problems, will 
later turn on the teachers and ask them candidly where they got the “bunk” 
that they taught. 

The word science connotes accuracy. Scientific statement. and method 
demand exactness of understanding even in the simplest items. We can no 
longer hide behind the exploded theory that the elementary presentation 
of a scientific subject must perforce be interpreted by means of half-truths, 
ambiguities and positive inaccuracies that must be unlearned when the stu- 
dent undertakes advanced work or comes into contact with actual life 
problems that demand accurate knowledge for their solution. The use of 
sufficient energy, ingenuity and understanding by our authors in further 
bookmaking can and must remove the stigma attached to existing works. 
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; The fact that general science is only about fifteen years old is not a 
legitimate excuse for loosely written text matter. The fundamental facts 
and principles of electricity were known and used before any existing gen- 

E eral science textbooks were even thought of, and could have been properly 

incorporated in them. 


In the light of the preceding general criticism it is only fair that specific 
instances be cited as supporting proof. In the following discussiou we will 
confine ourselves to a study of two principal topics—accuracy of statement 
and safety. 

Accuracy of Statement 

1. The term “dynamo,” commonly used in past years as descriptive of a 
source of electricity, is now used only as a generic term. A dynamo may 
be either a generator or motor. The word dynamo, as used in present day 
books, should be changed to generator. 

2. In alternating current circuits the polarity of the current does not 
change at the rate of “60 alternations per second” as two of the five books 
state. It does change at the rate of 120 alternations per second. We more 
commonly call this current a “60-cycle” current, or we speak of it as having 
a “frequency of 60-cycles.” 

3. The frequency of an a.c. generator, “alternator” by the way, does not 
depend on the number of coils in the armature. This misstatement evi 
dently arises from a confused notion in the mind of the authors regarding 
the relation between the little used “revolving armature” type of alternator 
and the commonly used “revolving field” type. The latter type is found 
universally in our modern power plants and is the type referred to in the 
texts, judging by the half-tone illustrations. 

4. The distinction between steel and iron is vaguely presented in some 
cases. The reader gathers the impression that steel is always hard and that 
iron is always soft. The confusion arises from a synonymous use of the two 
words in the steel industry. As a matter of fact, steel can be either hard, 
as used for permanent magnets, or soft, as used for electromagnets; some 
“iron” is used for the latter, but never for the former magnets. 

5. Electricity cannot be “stored” in a storage battery. Electricity is 
“converted” into chemical energy in the battery which, on connection to a 
; load, reconverts the potential chemical energy into electrical energy. 

6. A push button is not a “circuit breaker.” It is a device used to close 
or open a circuit at the will of the operator. The real circuit breaker is an 
automatic (not manual) device that opens on an overload. It is never 
used in bell circuits, as described in one of the texts. 

7. The statement that a wire is “number thirty” because it will wind 
thirty turns’ per inch is simply ridiculous. The number of turns per inch 
of winding never has determined the “size” of a wire. Wire sizes are fixed 
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by an arbitrary standard too complex to explain here. The size of a wire 
does determine the number of turns per inch but never vice versa. 


Unsafe Practice 


1. We gain the impression that it is considered good practice to allow 
junior high school youth to experiment with 110-volt circuits. This prac- 
tice is absolutely unsafe either in school, with supervision, or at home 
without supervision. The younger adolescent is too thoroughly imbued 
with the tinkering instinct to be allowed to “monkey” with 110-volt ex- 
periments except when assisting in demonstrations. Students in general 
science can learn all they should by using dry cells as power sources. 

2. Cuts and descriptions of the unsafe and hence obsolete open-knife 
switch and open-link fuse are so at variance with national safety ideas that 
one wonders how closely the writers of texts, in which these devices are 
pictured, have kept pace with safety practice in the electrical industry. The 
inclusion of these two devices in any recent publication is inexcusable un- 
less accompanied by a clear-cut statement explaining that they are con- 
sidered very dangerous to life and property and are not allowed for use 
in new work except under very special conditions. 

3. The statement that 110 volts will not kill is false. It is so dangerous 
and so prone to inculcate a false sense of security in the minds of the 
young that it merits severe censure. Contact with an 110-volt circuit, es- 
pecially when standing in hot soapy water (as in a bathtub) has caused 
the death of a number of persons and can still do so. This statement can 
be verified by reference to reliable news articles. It is unbelievable that 
anybody who reads the daily news could have passed by some notice of 
this type of fatal accident. 


A Remedy 


Now that it has been shown that the textbooks as our chief guides, 
instead of helping out in our problem of correct instruction, are actually 
acting as a hindrance, what can be done to improve the situation? 

As a measure of first aid the instructors themselves should make a 
careful study of some good text in elementary electricity." The knowledge 
gained will enable them to check the textbook used for class work. 

This self-instruction could be strengthened in many cities by request- 
ing help from the electrical teachers where such specialists are available. 

This service should be extended to all teachers, especially to those in the 
smaller towns by the institution of extension courses offered by the train- 
ing schools. These courses should be entrusted to electrical teachers of 
proved merit who are capable of giving instruction to adults. 

With the instruction of our present teaching staff provided for, as just 
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advised, the training centers should extend this same type of instruction 
to the teachers now attending their full-time courses. 

As a parallel attack on the problem it is suggested that the National 

Association for Research in Science Teaching appoint a committee whose 
duty will be to formulate a standard course of study for national use. Such 
a course would be of immense benefit to all concerned and is well worth 
our careful consideration. The membership of the committee could well 
be composed of representative science teachers, practical electrical teachers 
and college professors. 
) The work of the research association could fittingly culminate in the 
writing of a complete textbook on general science whose authors would be 
specialists in the various branches handled. It is doubtful if any two or 
three individuals can ever be expected to write properly an authoritative 
text covering so vast a subject as general science. 

As a final detail in the answer to our original questions, a word to the 
authors and publishers. Our publishers should be sure, when issuing future 
editions and revisions, that a competent expert criticizes the special 
branches of science before merchandising a text that may become an im- 
mediate target for thoughtful criticism on the basis of accuracy of factual 
statement. The youthful student places implicit confidence in the integrity 
of his books. Can we afford to disappoint him? 

A word to the authors. Be sure of your “facts” before submitting the 
final manuscript for proofreading. Pretty pictures and ingenious thought 
questions and summaries will be of little aid to Johnnie and Mary when 
they wake up to the fact that they must unlearn and relearn a part of their 
schooling when they are actually confronted with the very practical and 
ticklish problem of handling electrical circuits and their associated ap- 
paratus. 
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Radiant Energy from Living Matter 


WILLIAM SEIFRIz* 


Depariment of Botany, University of Pennsylvania, Philadelphia, Pa. 


Eight years ago the Russian physiologist, Alexander Gurwitsch, work- 
ing in his laboratory at Moscow, discovered that living matter gives off 
some type of energy which stimulates other living matter, near-by, to more 
active growth. The discovery of a new form of vital energy aroused much 
interest, and much opposition. There are people who are afraid of the 
word “vital’’ when used in biology; there is for them something mysterious 
about it, and they tell us that in science there is no place for mystery, we 
must adhere to cold facts. Let us do this then, and consider the discovery 
of Gurwitsch in terms of cold scientific facts. 

The original experiment of Gurwitsch was a simple one: he placed the 
root of an onion in a normal vertical position, then he pointed the root of 
another onion, held horizontally, directly toward the tip of the first root 
and very near to it. After some hours the vertical root was killed, cut, and 
stained, and its cells examined. It was found that the vertical root showed 
an increase in the number of cell divisions on that side which had been ex- 
posed to the horizontal root; in other words, the one root had given off some 
form of stimulus which had caused the other root to divide more on the one 
side than on the other. Now, onions give off volatile oils, and, therefore, 
probably have a strong influence on tissues. Perhaps it was merely some 
such chemical substance which produced a stimulation of cell division 
there are many chemical substances which will stimulate growth—but the 
two onion roots were not in contact, there was only air between them. In 
order to test this question further Gurwitsch placed glass and quartz plates 
between the two roots, and, in the case of quartz, the increased growth in 
the one root still took place, that is to say, the energy, whatever its nature, 
will pass through a quartz plate. Now, ultraviolet rays pass through quartz, 
but not through glass, and for this reason Gurwitsch thought these vital 
rays to be comparable to ultraviolet rays. Whether or not these two forms 
of radiant energy, the Gurwitsch vital rays, and the ultraviolet rays, are 
identical, it is impossible to say; they appear to do the same thing, but 
until we know the precise nature of the vital radiant energy, it will be 
well to honor the discoverer and use his name to characterize the vital rays. 

The universal occurrence of the Gurwitsch rays in living matter is 
shown by the variety of sources from which they come. So far, the follow- 

*] am indebted to Mr. Lawrence S. Moyer for much information from the 
literature. 
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ing cells, organisms, and tissues have been shown by experiment to be 
the source of this form of energy: bacteria, the eggs of lower animals, 
tadpoles, yeast, plant seedlings, potatoes, beets, the blood of the frog and 
the rat, muscle, and cancerous tissue, all radiate energy which will increase 
the rate of division of other cells. The situation in the case of the tadpole 
is rather amusing. A mash made from the heads of tadpoles emanates 
rays which accelerate growth, but a mash made from any other part of 
the tadpole’s body will not do this. If the entire living tadpole is used, and 
if it is pointed head first toward a plant root, then increased growth in 
the root will take place, but if the tadpole is turned around and pointed 
tail first, nothing happens. 

We can regard the existence of Gurwitsch rays as experimentally 
proven. Let us now turn to a purely theoretical consideration of facts 
which lead us to believe that vital rays of such a sort must exist. 

Man has long been aware of his radiation environment; he has known 
that he is sensitive to the rays of the sun, that they not only give him 
light and heat, but tan his skin. When sunlight is broken up into its com- 
ponent parts, we obtain a rainbow or spectrum. Beyond the visible blue 
end of the spectrum are the ultraviolet rays. These are very short, very 
active, very penetrating, and, in moderation, very beneficial. 

Man, and all living matter, appears to be very sensitive to the ultra- 
violet rays. If you have blistered your lips at the Grand Canyon on a very 
clear day, the ultraviolet rays from the sun are responsible. If your physi- 
cian has recommended pure sunlight for your room, it is the ultraviolet 
light to which he wants you exposed. When a child is put out into the 
sun as a cure for rickets, it is the ultraviolet rays which enter the body 
and effect the cure. 

While ultraviolet rays seem to be especially effective in maintaining 
health in man, there are other forms of radiation to which we are also sen- 
sitive, and which may exercise far more influence upon us than we realize. 
The most recently discovered rays are those which come from the depths 
of the open spaces between the stars. These are the so-called cosmic rays 
and represent excess energy given off in the formation of matter far out 
in interstellar space. The rays are very powerful; they penetrate 200 feet 
of water. While no definite biologic effect of cosmic rays has yet been 
found, it has already been suggested that man’s susceptibility to cancer 
is greater in times of less cosmic radiation. Whether this is true or not 
cannot be said, but man is most certainly sensitively and delicately adjusted 
to so powerful a form of radiant energy. 

Familiar to every one are X-rays, another form of emanation which 
comes from.a vacuum tube within which an electric discharge is taking 
place. These rays also affect living matter. 
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Equally familiar are the emanations from radium. This heavy metal 
gives off three kinds of radiation: alpha particles, beta particles, and 
gamma rays. Radium emanations will quickly kill a living cell, or slowly 
poison a worker, and, in rare instances, effect cure, as in the case of can- 
cer, which means that living matter is very sensitive to radium emana- 
tions. While this type of emanation does not appear to play an important 
part in our everyday radiation environment, its influence may yet be great. 
Out in California, scientists have shown that fruit-flies allowed to breed in 
a locality where there is more earth radiation than elsewhere, develop, 
twice as often as do other flies, a tendency which causes the males to die 
before hatching. Radioactive mineral deposits which lie near the surface 
of the earth are the source of this radiation, to which, presumably, all liv- 
ing things are susceptible. 

If we recognize, as we must, that living matter is sensitive to its radia- 
tion environment, then we must also grant that these forms of radiant 
energy have materially influenced the course of evolution. 

If the sun, interstellar space, electric discharge, and radium are sources 
of radiant energy, is it unreasonable to assume that living matter, more 
complex than any of these, is also a source of radiant energy; is it un- 
reasonable to assume that living matter which takes in, and is itself so 
sensitive to radiant energy from the outside, should not, in turn, give off 
some of this energy? 

That a living animal gives off heat has never seemed a remarkable 
thing, for it is of such common experience. That animals give off light 
and electricity, is more extraordinary, yet we unhesitatingly admit it be- 
cause we must, for we know of light from the fire-fly and the glow-worm, 
and of electric shocks from the ray-fish. It is but a step from heat, light, 
and electricity, to those other forms of radiant energy, ultraviolet rays, 
X-rays, and radium emanations. 

Let us approach our hypothesis, that living matter gives off radiant 
energy, from another angle. One of the chemical constituents of protoplasm 
is potassium. Another metal which has been found in plants is rubidium. 
Both potassium and rubidium are slightly radioactive. Knowledge of the 
presence of these elements in living matter is of long standing. But we 
have newer and better evidence: Recent work at the Russian Radium In- 
stitution has shown that radium, in almost infinitesimal amounts, has been 
found in living plants and animals. Is protoplasm less radioactive than the 
radioactive elements which it contains? 

We have, in this purely a priori evidence, reached the point where we 
can no longer doubt that living matter gives off radiant energy. And this 
is the opinion of an eminent group of biologists, chemists, and physicists 
who very recently met at the Kaiser Wilhelm Institute in Berlin and, in 
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the face of much opposition, concluded that onion roots emanate a form 
of radiant energy, the exact nature of which no one cared to suggest. 

Then why is it, that many scientists still do doubt the existence of the 
Gurwitsch rays? Opposition seems to rest, not so much on objection to the 
experimental work, as on the very natural tendency of the scientific mind 
to react unfavorably toward anything mysterious. This is a weakness 
which is especially evident in those who view life in a purely mechanistic 
way. But, we say to them, the Gurwitsch rays are as physical, as ma- 
terialistic, as any phenomenon could be. The presence of radiant energy in 
protoplasm is one of the least mysterious things about living matter. What 
of those other properties of protoplasm, concerning which we know so 
little, its movement, its growth, its reproduction? Nothing in the living or 
non-living world is more mysterious than these happenings; yet this does 
not, necessarily, make them less physical, nor less chemical, nor mean that 
we shall not, some day, understand them. The only intelligent way to view 
a discovery which is shrouded in a veil of mystery is not to fear it, nor 
shun it, but to investigate it by scientific methods, and this is what Gur- 
witsch did when he attempted to prove that vital rays are of the same 
general nature as ultraviolet rays. If we simply do not like an idea, that is 
no reason for casting doubt on its truth. There are men still who do not 
like “evolution.” Such feelings are very human; man has always disliked 
anything new if it upsets old and cherished beliefs; as Goethe put it: 

Art thou so weak, disturbed by each new word? 
Wilt only hear what thou’st already heard? 

To wondrous things art thou so used already, 

Let naught, howe’er it sound, make thee unsteady! 

As for the Gurwitsch rays, let us keep an open mind; we may be wrong, 
but all evidence, experimental and theoretical, is with us, and of this we 
can at least be certain, that protoplasm is alive, it is a dynamic and not a 
static system, and, as a source of energy, it has not an equal. 








Science Reading Material for Pupils 
and Teachers —| 


C. M. Pruitt 


University of Alabama, University, Alabama 


During the past few years there has developed, for one reason or an- 
other, among the professional scientists and those attempting to interpret 
them, a feeling or belief that science needs to make known to the layman 
its findings and conclusions. As a result numerous excellently written ac- 
counts of current science have been appearing with ever-increasing fre- 
quency during the past decade or so. Notable success has been attained 
in this effort to popularize the various science fields. Today pupils of every 
grade level, as well as laymen, have available reliable science books suit- 
able to their needs and interests. 

The educational values of science libraries have not been fully de- 
termined as yet. It may be found that intelligent use of the science library 
has values equal to or surpassing those of the science laboratory. Adequate 
techniques for using science reference material and testing the educational 
values of the same have not been worked out. That the science library will 
occupy a place of ever-increasing importance is not to be denied. 

Science teachers and school librarians are often confronted with the 
question as to what science reference books are most desirable either for 
themselves or for pupils. The following list of reading material has been 
prepared in the hope that teachers, pupils, and librarians will find the list 
helpful or at least suggestive. No claim is made that the list is exhaustive, 
but it is believed to be representative of the better books that have been 
published. To the science teacher in the field who desires to keep up to 
date and to continue growing professionally, few better means are available 
than the reading of the most authoritative writings in the various fields 
of science. Good science books and magazines are an essential part of the 
equipment of every school, whether it is an elementary school or a high 
school. Access to good science books offers one of the best means of giving 
pupils training in vocational and educational guidance and a vicarious 
experience that is most worthwhile. Interests, both vocational and avoca- 
tional, may be developed which will remain through the years. 

The placing of books under the various subdivisions, although in some 
cases arbitrary, should make the list more usable. Teachers will find many 
books listed under pupil reference quite suitable for their needs, and second- 
ary pupils can use many of those listed under teacher reference. 
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Part Ll. Puprt REFERENCES 


A. Astronomy 


CHant—Our Wonderful Universe. World Book Co. $1.52. 1928. 

Cottins—The Boy Astronomer. Lothrop, Lee and Shepard Co. $2.00. 
1923. 

Lewis—Astronomy for Young Folks. Duffield and Co. $2.00. 1922. 

Lewis—Splendour of the Heavens. Duffield and Co. $2.00. 1919. 

LuyteN—The Pageant of the Stars. Doubleday, Doran and Co. 
1929. 

Martin—The Friendly Stars. Harper and Brothers. $2.00. 1907. 

Martin—Ways of the Planets. Harper and Brothers. $2.00. 1912. 

McFere—Secrets of the Stars. Thos. Y. Crowell Co. $1.75. 1922. 

Mitton—Book of Stars for Young People. The Macmillan Co. $2.50. 
1925. 

Proctor—Young Folks Book of the Heavens. Little, Brown and Co. $2.00. 
1925. 

Proctor—Evenings with the Stars. Harper and Brothers. $2.50. 1925. 

Proctor—Romance of the Comets. Harper and Brothers. $2.50. 1926. 

Proctor—Romance of the Moon, Harper and Brothers. $2.50. 1928. 

Proctor—Romance of the Sun. Harper and Brothers. $2.50. 1927. 

Proctor—Romance of the Planets. Harper and Brothers. $2.50. 1930. 
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B. Biology 


Biair—ZJn the Zoo. Chas. Scribner’s Sons. $2.50. 1929. 
BurrouGcHs—Birds and Bees. Houghton Mifflin Co. $0.32. 1926. 
CuapMAN—The Travel of Birds. D. Appleton and Co. $0.76. 1916. 
CHAPMAN—Our Winter Birds. D. Appleton and Co. $0.80. 1918. 
CLarK—Animals of Land and Sea. D. Van Nostrand and Co. $3.00. 1927. 
DE Kruir—Hunger Fighters. Harcourt, Brace and Co. $3.00. 1928. 
DE Kruir—Microbe Hunters. Harcourt, Brace and Co. $3.50. 1926. 
Downinc—Our Living World. Longsman, Green and Co. $2.00. 1924. 
Dupuy—Our Bird Friends and Foes. John C. Winston Co. $0.80. 1925. 
Dupuy—Our Animal Friends and Foes. John C. Winston Co. $0.80. 1925. 
Dupuy—Our Insect Friends and Foes. John C. Winston Co. $0.80. 1925. 
Dupuy—Our Plant Friends and Foes. John C. Winston Co. $1.00. 1931. 
FABRE—ZJnsect Adventures. World Book Co. $1.28. 1917. 
FuLLER—W alk, Look and Listen. John Day and Co. $2.50. 1929. 
HawkswortH—A Year In the Wonderland of Birds. Chas. Scribner’s Sons. 
$1.00. 1925. 
HAwkswortH-—A Year in the Wonderland of Trees. Chas. Scribner’s Sons. 
$1.00. 1926. 
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HAwkswortH—Clever Little People With Six Legs. Chas. Scribner’s Sons. 
$1.00. 1924. 

Hornapay—A Wild Animal Roundup. Chas. Scribner’s Sons. $5.00. 1925. 

Hornapay—Minds and Manners of Wild Animals. Chas. Scribner’s Sons. 
$2.50. 1922. 

Hornapay—Tales from Nature’s Wonderland. Chas. Scribner’s Sons. 
$2.50. 1924. 

HornApay—Wild Animal Interviews. Chas. Scribner’s Sons. $2.50. 1928. 

HuxLey—Stream of Life. Harper and Brothers. $1.00. 1927. 

KENDALL—Civilization and the Microbe. Houghton Mifflin and Co. $2.50. 
1923. 

Locy—Biology and Its Makers. Henry Holt and Co. $3.00. 1915. 

MacDoucat—The Green Leaf. D. Appleton and Co. $2.00. 1931. 

MAETERLINCK—Life of the Ant. Dodd, Mead and Co. $2.50. 1930. 

MAETERLINCK—Life of the Bee. Dodd, Mead and Co. $2.50. 1930. 

MatHews—Book of Birds for Young People. G. P. Putnam’s Sons. $3.00. 
1921. 

MatHews—Book of Flowers for Young People. G. P. Putnam’s Sons. 
$3.00. 1923. 

MerepitH—Health of Youth. P. Blakiston’s Son and Co. $1.60. 1928. 

Merr1AM—The Living Past. Chas. Scribner’s Sons. $2.00. 1930. 

Mose_ey—Trees, Stars and Birds, World Book Co. $1.80. 1919. 

Park and WitiiamMs—Who’s Who Among the Microbes. Century Co. 
$3.00. 1929. 

VALLERY-Rapot—Life of Pasteur. Doubleday, Doran and Co. $3.00. 1923. 

WeEp—ZJnsect Ways. D. Appleton and Co. $2.50. 1930. 


C. Chemistry 
ARRHENIUS—Chemistry in Modern Life. D. van Nostrand Co. $3.00. 
1925. 
Berry—Stuff. D. Appleton and Co. $5.00. 1930. 
CHAMBERLAIN—Chemistry in Agriculture. The Chemical Foundation, Inc 
$1.00. 1926. 
Cottins—The Boy Chemist. Lothrop, Lee and Shepard Co. $2.00. 1924. 
CoLtins—W onders of Chemistry. Thos. Y. Crowell Co. $1.75. 1922. 
Darrow—Story of Chemistry. Bobbs-Merrill Co. $4.00. 1927. 
FarADAY—The Chemical History of the Candle. E. P. Dutton and Co. 
$0.60. 1920. (Reprinted). 
FARRELL—W hat Price Progress? G. P. Putnam’s Sons. $2.50. 1926. 
FInDLAY—Chemistry in the Service of Man. Longmans, Green and Co. 
$2.50. 1926. 
Foster—Romance of Chemistry. Century Co. $3.00. 1927. 
HaLeE—American Chemistry. D. Van Nostrand and Co. $2.50. 1921. 
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Harrow—Eminent Chemists of Our Times. D. Van Nostrand and Co. 
$3.00. 1927. 

HENpDRICK—Everyman’s Chemistry. Harper and Brothers. $3.00. 1917. 

Howe—Chemistry in Industry (Vol. 1). The Chemical Foundation, Inc. 
$1.00, 1924. 

Howre—Chemistry in Industry (Vol. 11). The Chemical Foundation, Inc. 
$1.00. 1925. 

Howre—Chemistry in World’s Work. D. Van Nostrand and Co. $3.00. 
1926. 

Howe and TurNer—Chemistry and the Home. Chas. Scribner’s Sons. 
$1.50. 1927. 

LittLe—The Handwriting on the Wall—A Chemist’s Interpretation. Lit- 
tle, Brown and Co. $2.50. 1929. 

Jarree—Crucibles. Simon and Schuster. $5.00. 1930. 

KENDALL—At Home Among the Atoms, Century Co. $3.00. 1929. 

MARTIN—M odern Chemistry and Its Wonders. D. Van Nostrand and Co. 
$3.00. 1915. 

MARTIN—Triumphs and Wonders of Modern Chemistry. D. Van No- 
strand and Co. $3.00. 1919. 

Moore-—History of Chemistry. McGraw-Hill Co. $2.50. 1931. 

SLosson—Creative Chemistry. Century Co. $3.00. 1919. 

STIEGLITZ—Chemistry in Medicine. The Chemical Foundation, Inc. $2.50. 
1928. 

WuitNEY—Soil and Civilization. D. Van Nostrand and Co. $3.00. 1925. 

VENABLE—History of Chemistry. D. C. Heath and Co. $1.60. 1922. 


D. Geology 
Brooks—Why the Weather. Harcourt, Brace and Co. $2.00. 1924. 
Fasre—This Earth of Ours, Century Co. $2.50. 1923. 
HawkswortH—Adventures of a Grain of Dust. Chas. Scribner’s Sons. 
$1.20. 1922. 
HAwkswortH—Strange Adventures of a Pebble. Chas. Scribner’s Sons. 
$1.20. 1921. 
LuckiesH—Book of the Sky. E. P. Dutton and Co, $3.50. 1922. 
SMALL—Boy’s Book of the Earth. E. P. Dutton and Co. $2.00. 1924. 
TALMAN—Realm of the Air. Bobbs-Merrill Co. $4.00. 1931. 
WaAsHBURN—Story of the Earth, Century Co. $0.72. 1916. 


E. Physics 
Bracc—The World of Sound. E. P. Dutton and Co. $2.00. 1930. 
Cotitins—Bird’s Eye View of Great Inventions. Thos. Y. Crowell Co. 
$2.00. 1926. 
Cottins—The Amateur Mechanic. D. Appleton and Co. $1.50. 1918. 
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Darrow—Boy’s Own Book of Great Inventions. The Macmillan Co. $2.00. 
1918. 
DeLaAno—A pplied Electricity. D. C. Heath and Co. $1.28. 1924. 
Downinc—Our Physical World. Longmans, Green and Co. $2.00. 1924. 
HocaANn—Outline of Radio. Little, Brown and Co. $2.00. 1928. 
Lunt—Everyday Electricity. The Macmillan Co. $1.60. 1927. 
MeIsteER—Water and Air. Chas. Scribner’s Sons. $1.08. 1930. 
MEISTER—Energy and Power. Chas. Scribner’s Sons. $1.08. 1930. 
MEIsSTER—Magnetism and Electricity. Chas. Scribner’s Sons. $1.00. 1929. 
MeisteER—Heat and Health. Chas. Scribner’s Sons. $1.08. 1931. 
MorcaAn—Boys Own Book of Science and Construction. Lothrop, Lee and 
Shepard Co. $2.50. 1929. 
Morcan—The Boy Electrician. Lothrop, Lee and Shepard Co. $2.50. 
1929. 
PARKMAN—Conquests of Invention. Century Co. $2.00. 1921. 
Pupin—From Immigrant to Inventor. Chas. Scribner’s Sons. $2.00. 1922. 
Pupin—Romance of the Machine. Chas. Scribner’s Sons. $1.00. 1930. 
Witkins—Marvels of Modern Mechanics. E. P. Dutton and Co. $2.50. 
1927. 


F. Elementary Science 
(Grades 1 and 2) 
ALBRIGHT and Hati—Stories for Children. Mentzer and Bush Co. $0.72. 
1927. 
BrowN—Stories of Woods and Fields. World Book Co, $1.00. 1902. 
Cuase—Stories of Birdland (Vol I1). Educational Publishing Co. $0.60. 
1926. 
Gorpon and Hatt—wNature Stories for Children: Autumn. Mentzer and 
Bush Co. $0.72. 1926. 
Gorpon and Hatt—Nature Stories for Children: Spring. Mentzer and 
Bush Co. $0.72. 1926. 
MeEYER—Field and Tree. Little, Brown and Co. $0.70. 1923. 
MEYER—Jn the Greenwood. Little, Brown and Co. $0.70. 1921. 
Mever—Under the Maple Tree. Little, Brown and Co. $0.70. 1927. 
PersING and PeEpLes—Elementary Science (Books 1 and 2). D. Appleton 
and Co. $0.72. 1930. 
TROXELL and DUNN—Baby Animal. Row, Peterson and Co. $0.68. 1928. 


(Grades 3 and 4) 


CHAMBERS—WNature Secrets. Little, Brown and Co. $1.50. 1923. 
Cooke—Nature Myths and Stories. Educational Publishing Co. $0.68. 
1919. 
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CowLes—ZIndian Nature Myths. Educational Publishing Co. $0.68. 1922. 

Curtis—Stories in Trees. Lyons and Carnahan. $0.88. 1925. 

DUNN and Troxett—By the Roadside. Mentzer and Bush Co. $0.76. 
1928. 

DuNN and Troxett—ZJn Field and Forest. Mentzer and Bush Co. $0.80 
1928. 

Hawkes—WNature’s Children. Educational Publishing Co. $0.75. 1911. 

Hottz and Hatt—Elementary Science (Book 3). Mentzer and Bush Co. 





$0.80. 1930. 
Meryver—Z/n the Green Fields. Little, Brown and Co. $0.75. 1919. 
Niwa—Science Reader (Book 3): Baby Animal Zoo. D. C. Heath and Co. 
$0.88. 1926. 
PatcH—Hexapod Stories. Little, Brown and Co. $1.50. 1920. 
PAYNE, BARROows, SCHMERBER.—-Elementary Science Reader (Book 1). 
Benjamin H. Sanborn and Co. $0.72. 1927. 
PERSING and PrEepLes—Elementary Science (Book 3). D. Appleton and 
Co. $0.80. 1928. 
PERSING and WILDMAN—Elementary Science (Book 4). D. Appleton and 
Co. $0.92. 1929. 

Pui_Ltips—Ant Hills and Soap Bubbles. Macrea, Smith Co. $2.00. 1927. 
PuiL_tips—Honey Bees and Fairy Dust. Macrea, Smith Co. $2.00. 1926. 
(Grades 4 and 5) 

Frentz—Uncle Zeb and His Friends. Little, Brown and Co. $0.75. 1919. 

HAawkes—Shaggy Coat, the Beaver. Macrea, Smith Co. $0.60. 1906. 

McGowan—Soap Bubbles. The Macmillan Co. $0.80. 1929. 

McNA.tty—Baby Animals. Doubleday, Doran Co. $3.00. 1917. 

Niwa—Science Readers (Book IV): Animal Life. D. C. Heath and Co. 
$0.88. 1926. 

Patcu—Bird Stories. Little, Brown and Co. $1.50. 1921. 

PatcuH—Holliday Meadows. The Macmillan Co. $2.00. 1930. 

Patcu—Holliday Pond. The Macmillan Co. $2.00. 1930. 

PAYNE, et al—Elementary Science Reader (Book 2). Benjamin H. San- 
born and Co. $0.72. 1927. 

(Grades 5 and 6) 

BLANCHAN—Birds Every Child Should Know. Grosset and Dunlop, $1.00. 
1907. 

Burcess—The Burgess Animal Book for Children. Little, Brown and Co. 
$3.00. 1920. 

Burcess—The Burgess Bird Book for Children. Little, Brown and Co. 
$3.00. 1919. 
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DAuLTON—Autobiography of a Butterfly. Rand McNally Co. 1905. 

DEPuy—Wonders of the Animal World. D. C. Heath and Co. $0.88. 1930. 

Eaton—Story of Light. Harper and Brothers. $1.25. 1928. 

FontANY—Other Worlds Than This. Thos. S. Rockwell Co. $1.25. 1930. 

Haves—What Makes Up the World. Thos. S. Rockwell Co. $1.25. 1930. 

Hreat—How the World is Changing. Thos. S. Rockwell Co. $1.25. 1930. 

Hreat—How the World Began. Thos. S. Rockwell. $1.25. 1930. 

Hre1rteE—The World’s Moods. Thos. S. Rockwell Co. $1.25. 1930. 

KELLOR—W orking With Electricity. The Macmillan Co. $1.75. 1929. 

KinER—How the World Grew Up. Thos. S. Rockwell Co. $1.25. 1930. 

LANGE—WNature Trails. D. Appleton and Co. $1.20. 1927. 

McGitt—The Garden of the World. Thos. S. Rockwell Co. $1.25. 1930. 

MoseLey—Our Wild Animals. D. Appleton and Co. $1.20. 1927. 

Nipa—Science Reader (Book V): Early Men of Science. D. C. Heath 
and Co. $0.88. 1926. 

Nipa—Science Reader (Book V1): Makers of Progress. D. C. Heath and 
Co. $0.88. 1926. 

PARKER and Cow_es—Book of Plants. Houghton Mifflin Co. $0.88. 1925. 

Patcu—First Lessons in Nature Study. The Macmillan Co. $1.12. 1926. 

PAYNE, et al—Elementary Science Reader (Book III). Benjamin H. San- 
born and Co. $0.72. 1929. 

Persinc and TureLte—Elementary Science (Book V). D. Appleton and 
Co. $0.96. 1930. 

PoLtLtakK—The Physical World. Thos. S. Rockwell Co. $1.25. 1930. 

PowEers—The World of Insects. Thos. S. Rockwell Co. $1.25. 1931. 

Rocrers—Trees Every Child Should Know. Grosset and Dunlop. $1.00. 
1909, 

RoLFeE—Our National Parks (Books 1 and 2). Benjamin H. Sanborn and 
Co. $1.00. 1927. 

STEPHENSON—The World of Animals. Thos. S. Rockwell Co. $1.25. 1930. 

STEPHENSON—T he World of Invisible Life. Thos. S. Rockwell Co. $1.25 
1931. 


(Grades 6 and 7) 


BassEtt—Carl and the Cotton Gin. Little, Brown and Co. $1.65. 1924. 
BassETt—Steve and the Steam Engine. Little, Brown and Co. $1.65. 1921. 
Bassett—Ted and the Telephone. Little, Brown and Co. $1.65. 1922. 
BassEtT—Walter and the Wireless. Little, Brown and Co. $1.65. 1923. 
Bripces—Young Folk’s Book of Inventions. Little, Brown and Co. $2.00. 
1926. 
CALDWELL and Merer—Open Doors to Science. Ginn and Co. $1.00. 1926. 
CoopeR—With the Circus. Little, Brown and Co, $2.00. 1920. 
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FRASER—Heroes of the Sea. Thos. Y. Crowell Co. $1.75. 1924. 

FrASER—Secrets of the Earth. Thos. Y. Crowell Co. $1.75. 1921. 

Geurs—A gricultural Nature Study (Books 1 and 2). American Book Co 
$0.80. 1929. 

Gorpon—Prove Jt Yourself. F. A. Owen Publishing Co. $1.50. 1928. 

Ho_pEN—Tiie Sciences. Ginn and Co. $0.84. 1927. 

KENLY—Green Magic. D. Appleton and Co. $2.50. 1930. 

KEeNLY—The Astonishing Ant. D. Appleton and Co. $2.50. 1931. 

Mappox and Parkins—Our Trees and How They Serve Us. Chas. Scrib- 
ner’s Sons. $0.84. 1925. 

Nicuois—Science for Boys and Girls. J. B. Lippincott Co. $1.20. 1924. 

Nipa and Hoitmes—Science Reader (Book VII); The Ladder of Life. 
D. Appleton and Co. $0.96. 1930. 

PARKER—The Book of Electricity. Houghton Mifflin Co. $1.50. 1928. 

PAYNE, et al—Elementary Science Reader (Book IV). Benjamin H. San- 
born and Co. 1929. 

PersING and HoLuincer—Elementary Science (Book V1). D. Appleton 
and Co. $1.00. 1930. 

Roit-WHEELER—Boy With U. S. Inventors. Lothrop, Lee and Shepard 
Co. $1.75. 1928. 

Roit-WHEELER—Boy With U. S. Naturalists. Lothrop, Lee and Shepard 
Co. $1.75. 1918. 

RoLtt-WHEELER—Boy with U. S. Weather Men. Lothrop, Lee and Shep- 
ard Co. $1.75. 1917. 


G. General 


Assott—Everyday Mysteries. The Macmillan Co. $2.00. 1923. 

Amip—With the Movie Makers. Lothrop. Lee and Shepard. $1.50. 1923. 

Bonp—On the Battlefront of Engineering. Century Co. $2.00. 1916. 

Bonp—Pick, Shovel and Pluck. Scientific American Publishing Co. $1.65. 
1915. 

Bonp—With the Men Who Do Things. Scientific American Publishing Co. 
$1.65. 1913. 

CALDWELL and SLosson—Science Remaking the World. Doubleday, Doran 
and Co. $2.50. 1923. 

Cottins—Boys’ Book of Experiments Thos. Y. Crowell Co. $2.00. 1927. 

Cottins—The Boy Scientist. Lothrop, Lee and Shepard. $2.00. 1925. 

Cottins—The Amateur Photographer. Thos. Y. Crowell Co. $2.50. 1925. 

CUNNINGHAM—A dventures in Science. Ginn and Co, $0.72. 1926. 

Darrow—Boys’ Own Book of Great Inventions. The Macmillan Co. $2.00. 
1918. 

Darrow—Boys’ Own Book of Science. The Macmillan Co. $2.00. 1923. 
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Darrow—Doers and Thinkers. Silver, Burdett and Co. $1.15. 1925. 

FABRE—Story Book of Science. Century Co. $2.50. 1917 

FrAsSER—Heroes of the Air. Thos. Y. Crowell Co. $2.00. 1927. 

GREEN Woop—Prometiieus—History of Fire and Heat. Harper and Broth- 
ers. $2.50. 1929. 

HALDANE—Deaedalus. E. P. Dutton and Co. $1.00. 1924. 

Hopcins and Macoun—Skyhigh: Story of Aviation. Little, Brown and 
Co. $2.50. 1929. 

Humpureys and Hosey—Romance of the Air. Ginn and Co. $1.48. 1931, 

Law—Science in Literature. Harper and Brothers. $1.20. 1929. 

LestER—Readings in Science. Houghton Mifflin Co. $0.56. 1925. 

Lispy—Jntroduction to the History of Science. Houghton Mifflin Co. 
$2.35. 1917. 

Meapowcrort—Boys’ Life of Edison. Harper and Brothers. $1.00. 1929. 

RussELL—/carus. E. P. Dutton and Co. $1.00. 1924. 

SEDGWICK and TyLER—Short History of Science. The Macmillan Co. $3.00. 
1917. 

SLosson—Chats on Science. Century Co. $2.00. 1924. 

SLosson—Easy Lessons on Einstein, Harcourt, Brace and Co. $1.35. 1920. 

SLosson—Keeping Up With Science. Harcourt, Brace and Co. $1.80. 1924. 

SLosson—Suapshots of Science. Century Co. $2.00. 1928. 

SLosson—Short Talks on Science. Century Co. $2.00. 1930. 

TAPPAN—Wonders of Science. Houghton Mifflin Co. $0.96. 1927. 

Warv—Exploring the Universe. Bobbs, Merrill Co. $3.50. 1917. 

VAN WAGENEN—Beacon Lights of Science. Thos. Y. Crowell Co. $3.00. 
1924. 


Pupil and Teacher Reference 


Book of Popular Science (15 Volumes). The Grolier Society. $59.50. 1928. 
Compton’s Pictured Encyclopaedia (10 Volumes). F. E. Compton Co. 
$59.50. 1926. 


Thomson’s Outline of Science (4 Volumes). G. P. Putnam’s Sons. $18.00. 


1922. 
(Part II. TEACHERS’ REFERENCE will appear in the December issue) 
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Unit Organization in High School Physics 


ERNEST E. BAYLES 


i University of Kansas, Lawrence, Kansas 


The organization of high school courses into units which are capable 
of full and complete learning is a problem that is receiving much attention 
on the part of educational authorities today. 

Like any other comparatively new idea, the basic concept of unit 
organization is rather widely misunderstood. Many attempts at unit or- 
ganization have gone wide of the mark because of this lack of understand- 
ing. The unit in a content subject, of the natural science type, is a body 
of subject matter which is so organized as to lead the student, throug 
a suitable series of experiences, to the comprehension of, and the ability 
to apply, a given principle. 

When one asks what part of the unit is to be learned “fully and com- 
pletely,” he should be referred to the underlying principle, and not to the 
factual material which is included for the purpose of giving the necessary 
experience. The factual material is merely illustrative, and, as soon as it 
has served its purpose, it is then ready to be discarded until a time of 
further need. Much of it will, of course, be subject to recall at a given 
time, but there is no overt attempt on the part of teacher or pupil to seek 
either complete or partial recall of the material which was used in the 
unit as experience-giving matter. The principle itself is the part which is 
to be “fully and completely” learned. 

By “full and complete learning” is meant the ability on the part of 
the student to solve new problems which involve the particular principle 
that is being studied. This does not mean that the student has reached 
complete mastery of all the concepts which lie in the general field; he is 
not master of the whole subject by any means. That end is achieved by 
only the advanced student. The beginning student seeks to develop only 
the ability to handle problems of a relatively simple nature—problems 
which are simple because they involve that one principle alone, and not a 
lot of others that might also be included, but which are not included be- 
cause of their inappropriateness to the degree of development of the learner. 

‘ To be a true unit, consequently, a given body of subject matter must 
be selected and arranged so that it focuses toward the learning of a 
principle. It is the business of the one who is organizing the course, there- 
fore, to begin with a clear formulation of the various principles which are 
to be learned: After this has been done, but not before, one is ready to 
select the facts that are likely to be most effectual in bringing about the 
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learning that is sought. These facts, however, may vary from individual 
to individual and from class to class, their adaptability being measured on 
the basis of their effectiveness in bringing about the desired comprehen- 
sion. The classroom activities, as well as the facts selected for illustration, 
may be varied, and are to be selected on the basis of their effectiveness 
in bringing about the desired learning. 

It is evident, therefore, that the whole make-up of the class is de- 
pendent upon the original objectives that are set up as the goal for the 
classroom instruction, and clarity in thinking is a prime essential in the 
formulation of these objectives. 

In two previous articles’ * the writer has presented outlines for high 
school courses in biology and chemistry, outlines which indicate the 
subject-matter objectives of the course—comprehensions to be developed— 
and which must, therefore, serve as the basis for course organization. Fol- 
lowing is presented a suggestive outline for the course in high school 
physics. The organization is in units, each unit focused toward the de- 
velopment of the understanding of a given physical principle, or of a set 
of closely related principles. It is a course that is organized on the basis 
of processes, rather than on the basis of things. “Simple Machines” would 
not be a suitable topic for study, because it focuses upon the thing, and 
not upon the interpretation of the thing. “How Simple Machines Aid in 
Doing Work” is a heading which gives direction to the study, furnishing 
a basis for the acceptance or rejection of topics, and giving point to the 
discussions. The former is a topic which is merely descriptive and is static. 
The latter is a topic which is explanatory, and therefore dynamic. The 
following outline is presented as suggestive for a course which can justly 
be said to deal consistently with the “First Principles of Physics”. 

Unit I. How Work Is Accomplished. 

How one may know when work is accomplished. 

How simple machines aid in doing work. 

. How machines convert energy from one form to another. 
. How the rapidity of doing work is measured. 

5. Why machines are not 100% efficient. 

Unit II. How Man Makes Use of Gaseous and Liquid Pressures. 

1. How air pressure is made to do work. 

2. How the gravity pressure of water is made to do work. 

3. How forces are transmitted by enclosed liquids and gases. 

4. How air and water pressures are measured. 

Unit III. Why Objects Float. 

1. Why objects float in liquids. 

2. How specific gravity and density are determined by the use of the 

laws of buoyancy. 


it Ww NO 


Vv 








Oct. 1931] UNIT ORGANIZATION IN HIGH SCHOOL PHYSICS 49 


3. Why tiny objects, though possessing specific gravities greater than 
one, float in water. 
4. Why objects float in gases. 
Unit IV. How Man Controls and Utilizes Energy in the Form of Heat. 
1. How man makes use of, and allowance for, heat expansion and con- 
traction. 
2. How heat is transmitted. 
3. How changes of state are effected. 
4. How heat phenomena are measured. 
Unit V. Sound Production and Control. 
1. How sound is brought to the ear. 
2. How intensity is controlled in sound-producing instruments. 
3. How pitch is controlled in sound producing instruments. 
4. How quality is controlled in sound producing instruments. 
5. How tones are combined to produce harmonious musical effects. 
Unit VI. How Latent Energy Is Converted into Useful Work by Heat 
Engines. 
1. How this conversion is accomplished in the modern external combus- 
tion (steam) engine. 
2. How modern developments in steam engines lead to greater efficiency 
in performance. 
3. How, the conversion of latent energy into useful work is accomplished 
in the modern internal combustion (gas or gasoline) engine. 
4. How to select the most suitable type of engine for a given job. 
Unit VII. Magnetism and Electromagnetic Induction. 
1. How magnets act. 
2. How an induced magnetic field is produced. 
3. How an induced e.m.f. is produced. 
4. How electromagnets are made to do useful work. 
Unit VIII. Heating and Lighting by Electricity. 
1. How the various features of an electric current are measured. 
2. How the resistance of a conductor is controlled. 
3. How electrical devices are adapted for the production of heat. 
4. How electricity is controlled for the purpose of producing light. 
5. How the home is wired for electricity. 
Unit IX. The Chemical Effects of the Electric Current. 
1. How an electric current affects a solution through which it travels. 
2. Howelectricity is produced by chemical action. 
3. How electricity is stored by chemical means. 
4. How cells are connected in order to deliver the maximum current 
under varying conditions. 
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Unit X. How Light Is Controlled for Securing Effective Vision 
1. How light is controlled by reflection. 
2. How light is controlled by transmission. 
3. How light is controlled by absorption. 
+. How light measurements aid in establishing proper light control in 
the illumination of buildings. 
Unit XI. How Bodies Are Affected by the Forces Which Act Upon Them 
1. How forces act upon bodies at rest and in motion. 
2. How bodies are affected by the forces acting upon them. 
3. How to use the units employed in the measurement of forces 
4. How forces act in combination. 


REFERENCES CITED 

Bayes, E. E. “The Organization of the High School Biology Course.” Science 
Education 15:75-81; January, 1931 

*Bayies, E. E. “A Beginning Course Based on the Principles of 


Chemistry.” 
Journal of Chemical Education 7 :1317-21; June, 1930 











The Use of the lowa Chemistry Aptitude Test in 
Foretelling Success in High School Chemistry 


GERHARD ALBERT COOK 


Dearborn High School, Dearborn, Michigan 


This experiment was undertaken in order to find out whether the lowa 
Placement Examination “Chemistry Aptitude” (Series CA1, Revised, 
Form A), would provide a better means for predicting success in high 
school chemistry, as taught in the Dearborn High School, than the re 
sults of the Terman Group Test of Mental Ability. 

The author knows of no other case in which the lowa test has been 
used in predicting success in high school work. The results of a few previous 
experiments along similar lines may be of interest, however. 

The authors' of the Chemistry Aptitude Test report an average cor 
relation, for 918 students, between Chemistry Aptitude and marks given 
in college chemistry, or .44. 

Wolf? reports a correlation of .45 between Herman 1.Q.’s and the 
results of the Powers Test in General Chemistry. He says: “A pupil’s 
general intelligence as indicated by the Terman Test is far from a certain 
indication of his future success 


” 


Powers® reports various correlations. Among them: 


Otis Index of Brightness with Powers test ...............0.05. 399 
Otis Index of Brightness with Gerry test .............. ste es, 
Otis Index of Brightness with teachers’ marks .. .. 


Among other things, he concludes that 


The data of these tables seem to suggest that there is but little relationship 
between the measures of mental ability and of achievement from the use of 
these tests. . .. We may conclude from this that intelligence as measured by the 
tests is a factor of success, but within the range of ability of these students it is 
not a very important one. 

Powers also lists other factors of success (besides intelligence) as: “de- 
termination to succeed; motivation, through recognition of need for learn 
ing in order to accomplish an ambition; physical well-being and home life 
conducive to study.” 


Statement of the Problem 


To compare two measures of prediction, namely, the Terman I1.Q. and 
the results of the lowa Chemistry Aptitude Test, with three measures of 
achievement in high school chemistry: (1) Powers General Chemistry Test 


$1 
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Tase I 
MEASURES OF INTELLIGENCE AND ACHIEVEMENT* 
Powers Powers Gain 

test scores on Author’s Iowa 
Subject 1.Q. scores at Powers test test 

at end start test scores scores 
Re en 137 37 2 35 634 60 
B 126 30 6 24 548 64 
eer eee re 121 25 1 24 408 40 
SP >. 0s cae Bice 119 30 8 22 529 72 
I 115 22 8 24 432 69 
, x wale ‘ . dil 24 6 18 456 72 
i. : ia<ce ae 27 8 19 467 47 

= , feue. Se 24 2 22 456 
I 109 23 2 21 432 50 
5. 109 19 4 15 424 

K . 109 30 4 26 604 69 
L 109 30 5 25 523 48 
M 109 38 14 24 574 65 
N 107 20 8 2 354 44 
O 107 23 2 21 490 46 
P 106 24 3 2 445 40 
Q. 106 22 2 20 332 43 
R 105 17 7 10 400 36 
S 104 20 2 18 441 45 
= 103 35 8 27 508 29 
U 102 22 6 16 377 63 
\ 101 28 3 25 565 56 
W 98 34 1 33 528 27 
Ee eee 98 21 1 20 368 30 
y 907 19 2 17 375 37 
Z 04 22 7 15 439 34 
AA 02 16 1 15 298 32 
BB 89 23 4 19 405 26 
x. 85 17 7 10 264 27 
DD 5 21 1 20 425 25 


* This table is read as follows: Pupil A has Terman I.Q. 137; she made 37 on 
the Powers Test at the end of one semester of high school chemistry; she made 
only two points on the Powers Test given at the beginning of the year. Therefore 
her gain was 35 points; she made 634 points on the author’s tests, and a score of 
60 on the Iowa Chemistry Aptitude Test. 


scores; (2) gain in Powers Test; and (3) total score on teacher’s objective 
tests given throughout the semester. 


Procedure 


During the first week of school (September, 1930), the Iowa Chemis- 
try Aptitude Test was administered to the pupils in two high school chemis- 
try classes in the Dearborn High School. Terman I.Q.’s were obtained from 
office records. Powers General Chemistry Test, Form A, was administered 
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Tasie II 
Pupit RANKs IN CLASS ON VARIOUS MEASURES* 








Rank Rank: Rank: Rank» Rank 


on Final Gain on on on 
Subject Terman Powers Powers Author’s Iowa 
LQ. Scores Scores Scores Scores 
EO wie 1 2 1 1 8 
adhe cs 2 64 8 5 1814 
Gx 3 11 8 21 184 
eee 4 614 10% 6 1% 
E 5 1914 27 17 34 
P; 6 13 20 124 1 
ie... 7% 10 184 11 12 
Hw. 7% 13 10% 124 20 
ee a ar 11 16 13 17% 10 
ate 11 2614 25 20 1614 
er 11 64 4 2 3Y4 
L 11 614 54 8 11 
M 11 1 8 3 5 
N 144 244 28 27 25 
x. . 14% 16 13 10 13 
ae 1614 13 13 14 18 
. eee . 16% 19 16 28 1614 
R 18 284 20% 23 22 
S 19 24% 21 15 14 
= 20 3 3 ie) 26 
”. 21 19! 23 24 7 
ae 22 9 si4 } 9 
W 234 4 2 7 271 
> 2314 22u%4 16 26 25 
Y 25 261% 22 25 21 
eke 26 19%, 25 16 23 
AA 27 30 25 29 24 
ee 28 16 18! 22 29 
cel... . 20% 284 204 30 27, 
eae 2014 2214 16 19 30 


* This table is read as follows: Pupil A had rank 1 on the Terman I.Q.’s of the 
subjects of the experiment; she had rank 2 on the final scores made on the Powers 
Test; she had rank 1 on the gains in score on the Powers Test; she had rank 1 on 
the author’s test scores, and rank 8 on the Iowa Test scores. 

to the pupils both at the beginning and at the end of the semester. Dur- 
ing the semester a series of objective tests was given by the teacher. These 
scores were added for each individual pupil at the end of the semester. 


Data 


Tables I and II show the statistical results of the experiment. The sub- 
jects are given on the tables in order of their Terman I.Q.’s. There were 
altogether thirty subjects used in the experiment. These constituted all the 
chemistry pupils of the two classes who were present at school both at 
the beginning and at the end of the semester. 
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Calculations 
Six coefficients of correlation were calculated according to Spearman’s 
Method of Rank Differences modified by Pearson, as described by Rugg.‘ 
The results are presented in Table III. 


Taste IIT 


CoRRELATION CALCULATED BETWEEN VARIOUS MEASURES 


Final Scores Gain in 
on Powers Powers Author's 
Test Test Tests 
SS ee ae een ee cei .22 54 
I BI Seb oi nk ich wee ed 54 36 53 


Read: The coefficient of correlation calculated for the Iowa Chemistry Apti- 
tude Test with the final scores on the Powers Test was .44. 


Discussion 


The chief limitation of this experiment is the small number of subjects. 

Chiefly two factors seem to invalidate either the Iowa Test or the I.Q. 
in reliable prediction of success. They are (1) that many highly intelligent 
pupils do not work up to capacity, and (2) that a number of less gifted 
pupils do extraordinarily good work because of unusual interest, favorable 
home environment, etc. 


Conclusions 


The results of this experiment seem to show that: 1. The scores on 
the Iowa Chemistry Aptitude Test are of somewhat less value than I.Q.’s 
calculated from the Terman Group Test of Mental Ability, for purposes of 
predicting success in high school chemistry, as measured by certain written 
tests. 2. Predictions made on the basis of either the scores on the Iowa 
Test, or the Terman I.Q.’s, are not reliable. 
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Research Studies Related to the 
Teaching of Science 


CHARLES J. PIEPER 


New York University 


In connection with the author’s course entitled “Investigations in the 
Teaching of Science” he has prepared for the use of students an extensive 
bibliography of published investigations which relate to the teaching of 
science. This bibliography has been of such value to students that it is 
thought advisable to publish it in sections in the present and later issues 
of Science Education. 

In the search for published studies, the leading educational magazines 
were first canvassed. The basic list thus obtained was then supplemented by 
reference to bibliographies in theses and dissertations and in a great ‘variety 
and number of monographs and books concerned with educational research. 
There can be no assurance, of course, that the list is inclusive of all pub- 
lished studies touching upon the various problems of science teaching. 

The length of the present bibliography is so great that it has been 
deemed advisable not to incorporate annotations. In the annual supplements 
to the original bibliography, annotations will be included. The present 
bibliography is an attempt to cover the literature up to June, 1931. 

During the preparation of the bibliography it seemed desirable to the 
writer to provide with the published bibliography for use by his students: 
(1) a list of references containing bibliographies, digests and abstracts of 
research studies, (2) a list of articles and reports suggesting research 
studies in science education and (3) a brief list of general references on 
the nature and value of educational research. These three lists are given 
as sections A, B and C of the following bibliography. Section D begins the 
specific references to investigations in science education. Particular atten- 
tion should be called to the two books by Curtis listed in section A. These 
contain excellent digests of many of the important investigations in science 
education. 

The divisions under section D are arbitrary. They do, however, cor- 
respond to the units of the course which the bibliography was prepared to 
accompany. These divisions are here listed in order that the reader may 
have an overview of the arrangement of the entire bibliography. Titles for 
the first four divisions under section D are given in this issue of the journal 


D. Investigations Related to Science Education 
1. History of Science Teaching 
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2. Present and Past Status of Enrollment, Time Allotment, Costs and Other 
General Aspects of Science Teaching Conditions. 

3. Sequence and Articulation of Courses in Science at Various Grade Levels 

. General Objectives of Science Teaching 

. Selection and Organization of the Content of Science Courses 

a. Science Courses 


+ 


an 


b. Analyses of Textbooks, Laboratory Manuals and Courses of Study 
c. Determination of the Concensus of Teachers 

d. Analyses of Science in Magazines, Newspapers and Reference Books 
e. Analyses of Children’s Interests and Activities 

f. Analyses of Adult Interests and Activities 

g. Analyses of Science Examinations 

h. Studies of Superstitions, Fears, and Mistaken Ideas of Science 

i. Vocabulary Studies 

j. Studies of Mathematics in Science 


6. Prognosis of Success in Science Courses 

7. Psychology of Learning in Science and Diagnostic and Remedial Procedures 

8. Methods of Teaching Science 

a. General Studies 

b. Studies Comparing Relative Effectiveness of Different Techniques 

c. Studies of Laboratory Techniques 

d. Studies Related to Science Clubs, Visual Aids and Other Supplementary 
Techniques 

. Materials of Instruction 

a. Laboratory Equipment and Supplies 

b. Reading Materials 

c. Visual Aids 

10. Science Tests and Measurement of Learning in Science 

11. Preparation of Science Teachers 

12. Supervision and Administration of Science Instruction 

13. Science Teaching in Foreign Schools 

14. Committee Reports on Science Education 


o 


The reader will observe that some studies not commonly included in the 
field of science education are listed in the bibliography. All studies, how- 
ever, are related to the teaching of science and throw direct light on the 
problems of science teaching. It will also be observed by some readers that 
some studies which seem to be of little importance are included. It may be 
that such studies will suggest further research of great value and it is even 
possible that, in the light of future research, they may prove to be very 
significant per se. 
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Thomas Henry Huxley : Crusader of Science 


IRVING WILSON VOORHEES 


Medical Examiner, Board of Education, City of New York 


Good teachers are many; great teachers are rare. The more difficult the 
subject, the harder it is to find an instructor who can so simplify it that 
the wayfaring man may acquire a working knowledge of it for his very own. 
Some of the most brilliant scholars I have known have been the poorest 
teachers, largely because they could never come down to the lower level of 
thought in which the student lives and moves and has his being. The 
alphabet of science consists of large letters, and in some instances a letter 
is the equivalent of a book or learned treatise. All sciences “dovetail” into 
each other at some spot. There is a common ground where the astronomer, 
geologist, biologist, chemist, mathematician and doctor of medicine may 
meet, but as Professor James Harvey Robinson has so well said—all of 
these subjects need to be “humanized’”—that is, they need to be co- 
ordinated and made understandable to the student of average intelligence. 
The man whom I am going to sketch in this little essay was preéminently 
a humanizer of scientific thought. He brought a knowledge of science to the 
very feet of the man who would learn something of the physical universe. 

In looking over the field of science it is, of course, extremely difficult 
to pick an outstanding figure; but I have chosen Huxley because he seems 
to me to combine those qualities of mind and heart which one might well 
emulate, while at the same time his work was basic in biology and other 
sciences which lie adjacent to the field of medicine. 

Two main forces were at work in Huxley’s life: first, that of the ardent 
investigator, full of enthusiasm, dominant, persevering, toiling arduously 
in the laboratory, taking nothing for granted but seeking truth wherever it 
might be found; second, the argumentative or combative force of a polemi- 
cal philosopher, alert to find a weak spot in the argument of an opponent, 
giving strength to the mental sword which so successfully parried every 
blow, and making many a thrust against ignorance and superstition. 

A suburb of London, Ealing by name, has the distinguished honor of 
receiving Huxley as its “first citizen” on May 4, 1825. Speaking face- 
tiously, Huxley says that on his natal day a swarm of bees settled on the 
window sill of his room and were making their entrance when the horrified 
nurse quickly shut down the sash. “If that well-meaning woman had only 
abstained from her ill-timed interference, the swarm might have settled on 
my lips, and I sheuld have been endowed with that melliflous eloquence 
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which, in this country, leads far more surely than worth, capacity or honest 
work, to the highest places in Church and State.” 

Huxley’s father was a schoolmaster with a talent for drawing, a fond- 
ness for dispute and a bad temper. His mother had a fine mind, energy, 
character and rapidity of thought—all of which qualities he seems to have 
inherited. Very early the young boy began to interest himself in electricity, 
then in physiology and anatomy at the Charing Cross School of Medicine 
where, at the age of nineteen, he discovered a layer of cells in the hair 
follicle which to this day is known as Huxley’s layer. He promptly received 
medals in botany, chemistry, anatomy and physiology, and was awarded 
his M.B. at London University in 1845, at twenty years of age! Next came 
a great opportunity for scientific study aboard the “Rattlesnake” in Her 
Majesty’s Service, Her Majesty being at that time Queen Victoria, The 
papers which he wrote concerning deep sea life were published in the 
Transactions of the Royal Society—a signal honor, and at twenty-six he 
was made a fellow of that august body. 

Following this work he promptly delved into the mysteries of the origin 
of the Universe. He set down three hypotheses regarding the origin, as 
follows: The Universe has always existed exactly as it is; the Universe has 
had only a limited duration—at some past period the world came suddenly 
into existence practically as it is now and was not evolved out of any previ- 
ous existence; and finally, the present state has had a limited duration, but 
has evolved from some antecedent state, and that from a pre-antecedent 
state and so on back to infinity. Needless to state, Huxley was an ardent 
evolutionist. He was probably the best supporter of Charles Darwin, but 
used his own evidence in explaining Darwin’s theory. Some of this he 
gathered in the upper Niagara region and on the shores of Lake Erie, based 
on the work of Sir Charles Lyell and of Professor Marsh of Yale, particu- 
larly on Marsh’s studies of the five-toed horse, carrying the results of 
adaptation down to the present one-toed horse. Eventually, he says, we 
will dig up from the Eocene and Cretaceous periods plenty of evidence to 
show that not only the horse but “virtually all other animals will prove to 
be of the five-toed variety, in which if the doctrine of evolution is well 
founded, the whole series must have had its origin.” 

In spite of Huxley’s friendship for Darwin, he wished to make it clear 
that no friendly consideration would ever be allowed to influence his scien- 
tific judgment. He was not an advocate of Darwin “if by an advocate is 
meant one whose business it is to smooth out real difficulties and persuade 
where he cannot convince. . . . I adopt Mr. Darwin’s hypothesis subject to 
production of proof that physiological species may be produced by selec- 
tive breeding just as the chemist adopts the atomic theory subject to the 
proof of the existence of atoms.” 
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Nevertheless he thought it only proper that he set himself right in the 
eyes of the world as to his opinion of the theory of evolution which he still 
held sub judice. 

I do not know of any proposition that has been put before us with the 
intention of explaining the phenomena of organic nature which has in its favor 

a thousandth part of the evidence which may be adduced in favor of Mr 

Darwin’s views. His work is the greatest contribution which has been made to 

biological science since the publication of the Regne Animal of Cuvier and since 

the History of Development of Von Baer. Stripped of its theoretical part, it still 
remains one of the great encyclopedias of biological doctrine that any one man 
ever put forth. ; 

One of Huxley’s finest essays is that dealing with “Man’s Place in Na- 
ture”. In substance, he held that in every visible character man differs less 
from the higher apes, the gorilla, chimpanzee and orang-outang than these 
do from the lower members of the same order of primates. It is now an 
accepted fact that man is constructed on the same anatomical plan as 
other mammals. Even the brain, which is rightfully considered to be dif- 
ferent because of very apparent differences in function, follows the same 
general law of development. Embryologically it is indeed impossible to dis- 
tinguish in the early weeks between the developing ovum of a dog, let us 
say, and that of man; but in the later stages the young human being 
presents marked differences from both the dog and the ape. 

It is to the enthusiasm of Huxley and to his great talent as a teacher 
that we are indebted for the introduction of the study of biology in the 
schools, and for the widespread elementary knowledge of this subject 
among all people who read. He believed in the lecture system because it 
brings the personal element into relationship with what might prove to be 
a “dry” subject if one attempted to read out of a book. Lectures awaken 
attention, excite enthusiasm and offer a guide to the salient points of a 
subject. This aroused interest can then be supplemented, in fact must be 
supplemented by reading. Demonstrations are important because they edu- 
cate the visual memory and encourage trained observation of seemingly 
insignificant things. Time was when the world we live in was simply a place 
to eat, drink and be merry, and finally to be buried in—the other members 
of the animal kingdom were little known and not at all understood, and 
in the vegetable realm a tree was a tree and a rose a pretty flower. “The 
primrose by the river’s brim was just that and nothing more.” At this 
time we have the great biological divisions of morphology of plants and 
animals which are absolutely endless in extent and significance. 

In advancing popular knowledge we have also a wealth of methods be- 
sides the public lecture system established by Huxley. What would he not 
have given to be aided by the moving picture and color photography? Uni- 
versity extension courses were unknown in his day. How they would have 
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fitted into his scheme for popularizing knowledge! He knew that the chiei 
end of the London workingman was to obtain sustenance for himself and 
family; therefore, there was little time save in the evenings to acquire 
either knowledge or culture. He sensed the fact that there is not only a 
preparatory education for those hoping to enter the portals of a univer- 
sity, but another kind for those who must toil day by day in shop and 
field. Everyone, he thought, should acquire as large a stock of knowledge 
as he can possibly find time for. 

Many people who complain that they “never had a chance” deserve 
little sympathy, because they do not recognize opportunity when it comes 
knocking at their very door. What they really lack is inspiration and 
energy plus a sense of time values so that no time may be wasted. Making 
use of odd moments, Elihu Merritt, blacksmith, made of himself a pro- 
ficient linguist. Why did he do it? Because he found pleasure in it, mental 
stimulation, an energizing influence. 

It was just this type of person that Huxley aimed to reach. He believed 
that the common people had a right to know something beyond the mere 
utility of the objects with which they came into daily contact and that 
powers of observation should be awakened to the highest possible point, 
concerning the vital forces in Nature. Accordingly he undertook to give 
a series of lectures or talks to intelligent workingmen in Jermyn Street, 
London, and to his own and everyone’s surprise these hours became ex- 
ceedingly popular at once. The aim was to make his hearers familiar with 
the simpler aspects of scientific subjects. He took a piece of chalk, for 
example, and traced its origin, development, and raison d’étre so that it 
was no longer merely a piece of chalk but a vital part of the universe. 
These lectures were finally bound together in one volume under the title 
Physiography and so they are permanently preserved as the plainest and 
most interesting exposition of natural phenomena in the English language. 

When is a man liberally educated? Many answers, indeed, you will 
find to this question, and most often the interpretation will hinge upon the 
word “liberal” which means, of course, broad in the sense of comprehen- 
sive or complete. A liberally educated man must, in Matthew Arnold’s 
famous phrase, know something of the best that has been thought and said 
in the world. He must have read history, studied literature, familiarized 
himself with governmental problems and politics, and should have seen or 
at least known the chief examples of the masters of sculpture and painting. 
In addition he should have an acquaintance with the works of the great 
composers such as Beethoven. These requirements seem so far-reaching as 
to bar out the majority of mankind from the distinction which a completely 
rounded education would offer. Two factors are always constant—desire 
and application. There must be a burning zeal for acquisition, an inquiring 
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mind, and such a mind must be given the opportunity for full and free play. 

Huxley has supplied us with a definition which covers the matter com- 
pletely: 

That man, I think, has had a liberal education who has been so trained in 
youth that his body is the ready servant of his will and does with ease and 
pleasure all the work that as a mechanism it is capable of; whose intellect is a 
clear, cold-logic engine with all its parts of equal strength and in smooth working 
order; ready like a steam engine to be turned to any kind of work and spin 
the gossamers as well as forge the anchors of the mind; whose mind is stored 
with knowledge of the great and fundamental truths of Nature and of the 
laws of her operations; who has learned to love all beauty, whether of nature 
or of art, to hate all vileness, and to respect others as himself. 

Then there is the finely carved instrument which ages of time and 
thought have fashioned to the needs of the educated class—the Univer- 
sity, that great storehouse of knowledge and producer of additions to 
knowledge. Huxley had an ideal institution in mind when he wrote: 

In an ideal university, as I conceive it, a man should be able to obtain in- 
struction in all forms of knowledge, and discipline in the use of methods by which 
knowledge is obtained. In such a University the force of living example should 
fire the student with a noble ambition to emulate the learning of learned men, 
and to follow in the footsteps of explorers in new fields. 

He would fashion such a place according to certain principles of knowl- 
edge: first, there must be a knowledge of man’s mental faculties as derived 
from a study of Logic and Psychology; second, a knowledge of man’s wel- 
fare as derived from a study of Sociology and the teachings of Moral and 
Religious Philosophy; and third, a knowledge of phenomena of the Uni- 
verse as derived from the physical sciences, astronomy, chemistry, physics, 
etc. The list of studies pursued in such a university would not be long, but 
the attempt would be made to instill a love for delving into the profounder 
elements of each subject rather than to gain a smattering of many, and to 
codrdinate facts and deductions therefrom so that the whole would be a 
harmonious and comprehensive view of the entire realm of knowledge— 
in short to “humanize” knowledge as Professor James Harvey Robinson 
has so aptly phrased it. 

Regarding the pursuit of languages, especially of the “dead” type such 
as Latin and Greek, there has ever been wide and sometimes bitter dis- 
pute. It is, of course, possible for one to get a fair idea of the rhetorical 
side of these subjects without a “speaking acquaintance” with them, and 
then one may turn out to be a veritable boor which is nothing against 
these subjects as such—one might have turned out to be a boor anyway; 
but it is also possible to know none of these and yet to exhibit a love of 
learning and an appreciation of the humanities that bespeak refinement 
and culture in every gesture. On this theme Professor Huxley set down his 
opinion quite forcefully. He gives two reasons for “passing up” this kind 
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of classical education: “The first is that neither the discipline nor subject- 
matter of classical education is of such direct value to the student of physi- 
cal science as to justify the expenditure of valuable time upon either; and 
the second is, that for the purpose of attaining real culture, an exclusively 
scientific education is at least as effectual as an exclusively literary educa- 
tion.” 

Undoubtedly the classics are desirable, especially so to the appreciative 
who are of a literary frame of mind, but to the unappreciative and essen- 
tially practical mind they may be a waste of time. Literature is the basis 
of all culture for in it is recorded the finest thought of the best minds of all 
time, but in these days it is so readily accessible that no one can hardly 
be illiterate if he cares for reading at all. If lacking in the ability to read 
the original texts of the great writers, there are now so many good transla- 
tions that the thought can be absorbed by doing the prescribed “fifteen 
minutes a day” of Dr. Eliot. Huxley said that for those who intend to make 
science their life study, or who intend to take up medicine, or who must 
needs enter early upon a business career, classical education is a mistake. 
Moreover, he believes that no matter how great the training in other fields, 
no individual and no nation can advance where nothing is drawn from the 
great stores of physical science, but he is also careful to state that if the 
latter is exclusively studied a mental twist may be brought about just as 
surely as if the individual had indulged himself in a purely literary training. 
He thinks that the study of medicine is ideal because it brings the student 
into all fields of learning. 

“Any man”, he says, “who has seriously studied all the essential 
branches of medical knowledge; who has the needful acquaintance with the 
elements of physical science; who has been brought by medical jurispru- 
dence into contact with law; whose study of insanity has taken him into the 
field of psychology, has, ipso facto, received a liberal education.” 

And so we must take leave of this great scientific investigator. The les- 
son for every young man to learn from what Huxley has given us is that 
to succeed in life one must have brains coupled with common sense and 
industry. Here was a perfectly balanced mind, independent in every way, 
notably capable of working out any problem on such facts as coud be 
gotten hold of. Huxley was intensely objective. Early in life he had learned 
to think. His mind was as sharp as a rapier and as cold as steel, but withal 
there was always the fine play of imagination in codperation with reason. 
Of pedantry there was no visible sign; of prejudice, nothing; of self- 
aggrandizement, also nothing; of love of truth, everything. He was prob- 
ably the most truly scientific man of his age and time. Facts interested him 
only in so far as they could be woven into the fabric of knowledge, and be- 
yond knowledge into the gossamer of wisdom. His agnosticism for which 
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he has been much criticized was generally wholesome. If he could obtain no 
basic elements upon which to found an hypothesis, then there could be no 
hypothesis. He must reason always from the known to the unknown. This 
does not mean that he was utterly lacking in faith, but he hated shams 
with something of the hatred of Carlyle. His method in science was es- 
sentially Baconian, and what other method can there be save that of in- 
duction? Like Bacon, too, he took all knowledge for his province, but found 
it wiser to concentrate upon one angle of it rather than to wander too far 
afield. For his contribution to the accurate and advanced scientific thought 
of the nineteenth century he will be remembered and honored; hence he 
has made for himself an enduring place among the sons of light. 

















Report of Group Conference on Modernizing 
Our Secondary School Science’ 


RAYMOND W. OsBourRNE, Assistant Principal 


Francis W. Parker School, Chicago, Illinois 


Science teachers, meeting to discuss ways and means of modernizing 
science teaching in our high schools agree that extensive reorganization 
is necessary if the science work of the high school is to be brought into 
tune with the principles of progressive education as now developed and 
demonstrated in many elementary schools both public and private. The 
leaven of progressive education is working upwards from the elementary 
school, and there are evidence from many directions that it is also working 
downwards from the colleges. The resultant pressure both from above and 
below is impinging on the secondary schools and will ultimately force the 
organization of a new and more modern high school. 

The science teachers at the conference were in substantial agreement 
on the following points: 

1. The present differentiation of high school science into a large num- 
ber of special sciences, Physics, Chemistry, Biology, Domestic Science, etc., 
is seriously questioned. Fundamental and thorough-going experimentation 
to develop new and broader groupings of subject matter which will cut 
across the present differentiated sciences is greatly needed and should be 
definitely undertaken wherever possible. 

2. The science course of the new high school should develop a definite 
sequence from year to year and from one unit of instruction to the next so 
that the pupils as they progress through the school will meet problems of 
increasing difficulty and build continuously on that which has gone before 
and in relation to that which is to come. A serious criticism of high school 
science teachers is that they are teachers of “specialties,” Physics, Chemis- 
try or Biology and not teachers of science in its broader application to 
education. This narrow point of view and the limitation of science teachers 
because of their training as specialists is an important reason why science 
has not contributed more vitally to the education of adolescent youth. 

3. The time allotment for science in the reconstructed high school must 
be increased if science is to make its full contribution to the development 
of rational living and thinking and securing on the part of pupils an under- 
standing of science as a way of looking at life and enjoying it, a method 
of attack for the solution of problems. 

*A summary by the leader of a group conference held in connection with the 
Annual Conference of the Progressive Education Association at Detroit, February, 1931. 
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To this end several possibilities were proposed by members of the group; 
that science should be a core subject in the progressive high school extend- 
ing through both the junior and senior high schools; that the present 
courses in science might be extended from one year to two years with 
fewer periods per week and that this would help to secure more continuity 
of experience and growth on the part of the pupils. Another interesting 
suggestion was that high school science be reorganized under three heads, 
Health Science, Civic Science, and Cultural Science. It was pointed out in 
the criticism of this suggestion that science should enrich the study of 
civics and of health, but that these divisions alone would not enable sci- 
ence to make its richest contribution to the education of the high school 
pupil. 

4. Is there a body of scientific principles and information which should 
be brought into the experience of all pupils? A majority of those present 
seemed to agree that there is such a body of fundamental principles and 
factual knowledge but the extent and importance of it was called into 
question by others. This question needs to be settled by accurate scientific 
investigation. There was, however, general agreement that it is essential 
to get all pupils to realize that the scientific method is the keenest tool for 
present and future progress. We need most of all to build up in the pupils the 
scientific attitude, the questioning yet open mind, and to provide direct 
experience and training in the use of the scientific method of procedure as a 
vital part of all the science work done in the high school. 

5. The science work of the high school needs to be fully integrated 
with the science taught in the elementary school, and with the instruction 
that it is to follow later at the college level. 

6. The time is ripe for the high school science teachers to engage in a 
program of codperative research and experimentation to the end that sci- 
ence may make its full contribution to the development of a more pro- 
gressive high school curriculum. 











Barr, A. S. and others. “A Symposium on 
Educational Research.” Journal of Edu- 
cational Research 23-24 :353-382, 1-22; 
May, June, 1931. 

Several of the leading men in educa- 
tional research contribute to this sympo- 
sium. Individual statements are made by 
each contributor. There seems to exist in 
the field of education a diversity of opin- 
ions about classification of methods of 
research. There are probably many equally 
justifiable classifications of research, each 
depending upon the point of view from 
which the classification is made. The ul- 
timate goal of research is truth, although 
the immediate purposes are varied. 

—C.M.P. 


ENGLEHART, Max D. “The Effect of Ex- 
emption from Final Examination on the 
Distribution of Term Grades.” Journal 
of Educational Research 33:319-321; 
April, 1931. 

The author quotes Morley who favors 
exemptions and Odell who opposes exemp- 
tions. He believes that the only way to 
decide this question is on an objective 
basis. He reports a study of the grades of 
333 students in elementary college chemis- 
try which indicates that the exemption 
system is open to serious criticism. 

—C.M.P. 


Euricu, Arvin C. “Four Types of Ex- 
aminations Compared and Evaluated.” 
Journal of Educational Psychology 
32 :268-278; April, 1931. 

This is a résumé of a study carried out 
at the University of Minnesota. The study, 
involving two experimental groups, in- 
cluded 205 students enrolled in educational 
psychology and, statistical methods. Four 
different kinds of tests were used: Com- 
pletion, Multiple-choice, True-false, and 
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Essay. One type of test was found to be 
as reliable as another insofar as the in- 
tercorrelations reveal. Also all tests seem 
to have about equal validity. The essay 
type had a lower correlation with intel- 
ligence. Students preferred the True-false 
and the Multiple-choice type of tests. 
-C.M.P. 


Nationat Epucation Association. Ethics 
in the Teaching Profession. Research 
Bulletin of the National Education As- 
sociation, Vol. 9, No. 1 (January, 1931) 
Washington: The Association. 89 p. 
The bulletin discusses current practices 

in professional ethics in eight professions: 

Architecture, Dentistry, Nursing, Jour- 

nalism, Business and Commerce, Law, 

Medicine, Teaching. Part II discusses 

standards of conduct among teachers: 

teachers’ codes of ethics; general principles 
of conduct; relations with pupils, parents, 
and community; relations with associates ; 
relation to the profession; securing and 
terminating employment; connection with 
teachers’ agencies, publishing and school 
supply houses. The Code of Ethics of the 

National Education Association and a well 

selected bibliography are included. 


C.M.P. 
NaTIonaL Epucation Association. The 
Principal at Work on His Problems. 


Research Bulletin of the National Edu- 

cation Association, Vol. 9, No. 2 

(March, 1931). Washington: The Asso 

ciation. p. 95-159. 

The introduction considers the develop 
ment and leadership of the new principal- 
ship. Part I discusses the principal as a 
person: who he is; his professional ethics; 
his philosophy of education; his philos- 
ophy of life; his professional preparation ; 
and taking stock of his qualifications. Part 
II discusses the principal as the head of a 
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single school unit: administration; super- 
vision; teaching duties; clerical functions; 
professional study. Part III discusses the 
principal as a worker in a school system: 
relationship with the superintendent; co- 
operating with supervisers; providing ar- 
ticulation between units of the school sys- 
tem; utilizing the various staff officers; 
public relations. Part IV discusses the 
principal as an active participant in a pro- 
fessional group: organizations; groups; as- 
sociations; publications. Selected bibliog- 
raphies are included with each part of the 
bulletin. —C.M.P. 
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NaTIonaL Epucation Association. Sal- 
aries in City School Systems 1930-1931. 
Research Bulletin of the National Edu- 
cation Association, Vol. 9, No. 3 (May, 
1931). Washington: The Association. p. 


162-227. 


Salaries of all teachers and principals in 
elementary, junior and senior high schools 
and superintendents of schools in cities 
having over 2,500 population are included 
in this bulletin. The summaries are based 
on reports from 1,632 cities. Seven charts 
and fifty-one tables are included—C.M.P. 


Science Education in General 


Bercen, L. M. “Objectives in Science 
Teaching.” School Science and Mathe- 
matics 31:550-559; May, 1931. 

A group of students in the summer 
school of the University. of Wisconsin 
made a study of objectives in science 
teaching which they obtained from vari- 
ous sources. These objectives were classi- 
fied and then ranked in importance ac- 
cording to the opinions of the twenty- 


five members of the class. Objectives 
were ranked in the following order: 
(1) Knowledge objectives; (2) Powers 


(Abilities) ; (3) Habit objectives; (4) Ap- 
preciations; (5) Attitudes; (6) Purposes; 
(7) Ideals; (8) Interests. Specific objec- 
tives are ranked under each of these major 
objectives. 


—C.M.P. 


GRUENBERG, BENJAMIN C. “Vital Values 
in Science Teaching.” School Science 
and Mathematics 31:125-137; Febru- 
ary, 1931. 


The author questions much of the con- 
tent and the methods of teaching that con- 
tent as they exist in our science courses 
today. He quotes various books to enforce 
his points. As he sees it the vital values 
that science can contribute to life are: 
(1) useful knowledge; (2) leisure pur- 
suits; (3) a technique of inquiry; (4) a 
state of mind which we sometimes call 
the scientific attitude, a very complex and 
elusive product; (5) tolerance. 

—C.M.P. 


Hotmes, ELeanor. “Reading Guided by 
Questions Versus Careful Reading and 
Re-Reading without Question.” School 
Review 39 :361-371; May, 1931. 


Material in the fields of the history of 
English literature and of science were used 
in the study. Students attending the State 
Teachers College, Mankato, Minnesota, 
were subjects in the investigation. The re- 
sults of this study are summarized briefly 
as follows: (1) Reading guided by ques- 
tions significantly surpasses careful reading 
and re-reading without questions both in 
the immediate recall and in delayed recall 
of answers to the questions used in the 
study of material relating both to the 
history of English literature and to sci- 
ence; (2) Reading guided by questions 
compared with careful reading and re- 
reading without questions, results in no 
loss in the delayed recall of answers to 
supplementary questions relating to both 
types of reading materials; (3) Reading 
guided by questions significantly surpasses 
careful reading and re-reading without 
questions for immediate recall of the larg- 
est possible number of meaning values 
when the material read relates to the his- 
tory of English literature. When the ma- 
terial read relates to science, one method is 
as effective as the other; (4) Reading 
guided by questions significantly surpasses 
careful reading and re-reading without 


questions for delayed recall of the largest 
possible number of meaning values relat- 
ing to both types of material—F.G.B. 
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ABSTRACTS 


Science in the Elementary School 


NicHots, Rutn ALEXANDER. “Into the 
Land of the Chipmunk.” National Geo- 
graphic 60:76-98; July, 1931. 

This well-known writer of nature stor- 
ies tells about her experiences in the Wis- 
consin Lake region. Almost any of Na- 
ture’s children will become our friends if 
we will only have the patience to become 
friends with them. Fish became quite 
friendly with the author, but she is es- 
pecially interested in the chipmunk whom 
she tells about in this article. Many splen- 
did photographs add much to the interest 
and usefulness of the article—C.M.P. 


Witty, Paut C. and Lenman, Harvey C. 
“Sex Differences: Collecting Interests.” 
Journal of Educational Psychology 


This is the continuation of a study pre- 
viously reported regarding the collecting 
interests of children. The study involved 
868 girls and 808 boys. Type of items col- 
lected much more often by girls than by 
boys include: objects possessing aesthetic 
appeal or value; objects for personal 
adornment; objects which possess senti- 
mental value; dolls and doll parapher- 
nalia; household accoutrements; souvenirs 
from schoolroom; and objects used in 
playing games. Types of items collected 
much more often by boys than by girls 
include: animal parts and insects; junk to 
sell; tobacco souvenirs; objects associated 
with war, hunting, fishing, etc.; objects 
used in playing games; miscellaneous ob- 
jects. Items are listed under each type. 

—C.M.P. 


Science in Grades Seven, Eight and Nine 


Atkinson, Carrot. “The Effect of Sex 
Differences in the Study of General 
Science.” Journal of Educational Re- 
search 24:61-66; June, 1931. 

In Cattell’s study (1903) of the one 
thousand most noted individuals in 
science, there was only one woman listed. 
Later investigations by Miss Rusk (in high 
school) and Dr. Thompson (in college) 
showed a male superiority in scientific 
subjects in most cases studied. Gault be- 
lieves environment accounts for this dif- 
ference while Hollingworth and Poffen- 
berger maintain that custom is a powerful 
factor in determining what should be the 
sphere and interests of the sexes. Terman 
is inclined to credit giftedness as the most 
important factor in the mastery of any 
school subject. The author gave a series 
of eight general science tests to 63 girls 
and 56 boys in the Pasadena (California) 
Junior High School. Intelligence tests 
showed the girls had a slight advantage in 
mental ability. Conclusions from the test 
were that boys show a slight superiority 
over girls in General Science, which is 
strengthened by comparison with intelli- 
gence scores. Boys were found to be more 
variable than girls. —C.M.P. 


Davis, Ira C. “Analysis of the Subject 
Matter in the Eight Most Widely Used 
Textbooks in General Science.” School 





Science and Mathematics 

June, 1931. 

A total of 137 topics occurred in six or 
more of the textbooks. The author found 
that there is a high agreement in the text- 
books for the units of air, water, heat, 
weather, climate, light, magnetism and 
electricity, energy and machines, plants, 
the human body, and machines. Frequen- 
cy of sub-topics are given in the analysis. 
The author concludes that writers of gen- 
eral science texts do agree on subject mat- 
ter and that it is not a hodge-podge mix- 
ture of science. —C.M.P. 


31:707-714; 


Oxsourn, Exttsworts S. “Stimulating In- 
terest in Science.” School Science and 
Mathematics 31:224-227; February, 
1931. 

Believing that stimulating an interest is 
a prime motivator in science work, the 
author has worked out a series of lecture- 
stories for use in his seventh grade science 
class. Altogether the series comprise a uni- 
fied theme about “The Story of Science.” 
Laboratory work, slides, demonstrations, 
charts, specimens, field trips, construction 
work and so on, help to enrich the course. 
Some interesting titles of the lecture-stor- 
ies are: Alchemy and the Alchemists; A 
Trip to the Moon; Newton and the Fall- 
ing Apple; The Coming of Man; Time 
Telling Through the Ages. —C.M.P. 
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Science in the Senior High School 


Breese, WitiiAM. “A Round Trip to Davy 
Jones’s Locker.” National Geographic 
59 :653-678; June, 1931. 

How would you like to see the bottom 
of the ocean? Almost everyone would and 
so you will enjoy this beautifully illus- 
trated article by William Beebe, the noted 
naturalist and explorer. Man can dive less 
than a hundred feet and diving suits en- 
able man to reach only comparatively a 
slightly greater depth. However, by means 
of a bathysphere (made by the author and 
Otis Barton) the author descended to a 
depth of 1,426 feet off the coast of Ber- 
muda in June, 1930. Although this depth is 
by far greater than any previously attained 
by man, no discomforts except those due 
to being in a small space for a long time 
were felt. Telephonic connections were 
made with those on board the surface 
ship. By means of powerful searchlights 
Beebe and Barton were able to see many 
strange creatures never 
man. 


before seen by 


C.M.P. 


Brack, N. Henry. “Measuring the Per- 
formance of an Automobile.” School 
Science and Mathematics 31:533-541; 
May, 1931. 

The author explains how one may make 
practical use of the automobile in the 
teaching of physics. He shows how one 
may measure the following performances 
of the automobile: (1) driving force; (2) 
tractive resistance; (3) air resistance; (4) 
brake horsepower; (5) engine friction; 
(6) brake-holding capacity —C.M.P. 


Broapuurst, Jean. “Simplified Control of 
Swimming Pools.” Teachers College 
Record 32:730-741; May, 1931. 

The author presents in a non-technical 
way the aims and the principles involved 
in the sanitary management of swimming 
pools. Various ways of maintaining sani- 
tary conditions are emphasized, such as 
medical examination at the opening of the 
school term; daily inspection to exclude 
persons with sore throat, cold, sinus diffi- 
culty, and skin affections; cleanliness of 
bathers; and routine procedures which are 
used to clean the water, pool, floors, etc. 
Two cleansing processes commonly ap- 
plied to pools, (1) filtration and (2) 
chemical treatment or disinfection, are 


discussed. A description is given of three 

simplified tests designed for use with pools 

which are not under expert supervision. 
—F.G.B. 


Ceperstrom, J. A. “The Influence of a 
Secondary Course in Zoélogy upon 
Gains in College Zoélogy.” Journal of 
Educational Research 24:57-61; June, 
1931. 

The author reports a study made in five 
sections of Zodlogy at the University of 
Minnesota. Sixty-two students had had 
zodlogy in high school and three hundred 
fifty-two had not had zodlogy in high 
school. Tests were given at the beginning 
of the course, middle of course, and at end 
of the course. Mean test scores showed 
that students who have had a previous 
elementary course in Zoélogy in high 
school have a pronounced lead over the 
others at the beginning of the course but 
that as the course progresses this lead is 
reduced. In most instances it was found 
by the end of the course that those who 
have had high school zodlogy achieve less 
in a college course in that subject than 
do those who are taking the course for the 
first time. —C.M.P. 


GAMBLE, JosepH N. “The Place of Nat- 
ural Science in Programs of High 
School Graduates.” School Review 
39:177-185; March, 1931. 

Data for this study were collected from 
the school records of 6,072. graduates of 
six senior high schools during 1926-1929. 
Three of these high schools, Central, Tech- 
nical, and Commerce High Schools, lo- 
cated in Springfield, Massachusetts, offer 
specialized training. The three other high 
schools located in Trenton, New Jersey, 
Sacramento, California, and St. Louis, 
Missouri, offer a general comprehensive 
type of training. 

Among the conclusions drawn are: (1) 
There is little agreement among these high 
schools with regard to the science program 
offered to pupils in the various grades ex- 
cept the ninth grade; (2) One year or one 
unit of science is required before gradua- 
tion from the general high schools in this 
study; (3) There is little agreement as to 
the science subjects specified and as to the 
years to which they are limited in the 
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science programs of the tenth, eleventh, 
and twelfth grades of the high schools 
studied; (4) Except in the ninth grade, 
classes in science are composed of pupils 
from various academic years.—F.G.B. 


HanskE, Cart F. “Sex Differences in High 
School Chemistry.” Journal of Educa- 
tional Research 23 :412-416; May, 1931. 
This is the report of a study carried out 

in the Manual Training High School of 

Indianapolis. A Terman Group Test of 

Mental Ability administered to 125 boys 

and 105 girls showed little difference in 

ability, but greater variability among the 
boys. The girls had an average accelera- 
tion of five months in comparison with 
the boys when ages were compared. About 
two-thirds of the boys and one-third of 
the girls had had previous training in 
science. A series of twenty tests were used 
in testing achievement upon completion 
of the various units of work completed. 

Average scores of the boys ranged from 

1.9 points to 9.0 points higher than those 

of the girls on 83 per cent of the tests. 

The author says that the greater science 

training and maturity of the boys may 

account for the differences in test results. 
—C.M.P. 


JAMESON, JoserH M. “Artificial Crutches 
in Traditional Science Teaching.” School 
Science and Mathematics 31:408-416; 
April, 1931. 

The author deplores the fact that so 
small a percentage of high school students 
are enrolled in the various sciences. He be- 
lieves the fundamental reason for this is 
that we are not using the science content 
and methods that appeal to high school 
boys and girls. Science has not been sold 
either to the pupils, the administrators, or 
the community. There is need of new con- 
tent and methods, in both recitation and 
laboratory. Both have been handed down 
in many cases in toto from college. The 
author advocates the lecture-laboratory 
method of teaching laboratory work. In 
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secondary schools there is need of less em- 
phasis upon research in science and more 
emphasis on research in science teaching. 


C.M.P. 


Monanan, A. C. “Pupil Interest in High 
School Subjects of Study.” School 
Science and Mathematics 31:714-719; 
June, 1931. 

The author reports a study made by the 
New York State Department of Educa- 
tion relative to the subjects in the high 
school found to be most interesting and 
most uninteresting to high school pupils 
The study involves 4,600 boys and girls 
about equally divided as to sex. Per cent 
finding science most interesting: boys, 27.4 
per cent; girls, 14.5 per cent; total, 20.4 per 
cent. Per cent finding science most un 
interesting: boys, 6.1 per cent; girls, 10.2 
per cent; total, 8.3 per cent. Science was 
found to be the second most interesting 
subject while languages ranked first but 
included English, modern languages and 
ancient languages. Languages, mathematics 
and social sciences were found to be more 
uninteresting than science. Biology ranked 
first as most interesting of the sciences 
and also as the most uninteresting. Not a 
single student found chemistry or physics 
to be the most uninteresting subject. 

C.M.P. 


VinaL, Witutiam G. “Humanizing Biol 
ogy.” School Science and Mathematics 
31:228-230; February, 1931. 

The author believes that too much of 
our biology teaching has lost the human 
touch. We need to teach things instead of 
about things. “Ask a class whether they 
prefer to dissect a pickled fish for two 
hours in the biology morgue or go on a 
four-hour fishing trip. . . . Turn a biology 
teacher loose and the chances are he will 
be nicknamed ‘Bugs.’ The camp director 
will have to camouflage him as a pioneer 
man or trip man in order to get him a 
chance to function.” C.M.P. 








New 





Ublications 


ww 


Curtis, Francis D. Second Digest of In- 
vestigations in the Teaching of Science. 
Philadelphia: P. Blakiston’s Son and 
Company, 1931. 424 p. $2.50. 

This volume includes “chiefly the re- 
search investigations published from 1925 
through 1930.” It is essentially the out- 
growth of a demand that came as a result 
of the publication of Volume 1. Literally 
hundreds of studies covering the various 
phases of the teaching of science had been 
published in the six years following the 
period represented by Volume 1. More- 
over, unpublished studies which demanded 
a reconsideration were available in various 
centers. 

It was impossible to compile digests of 
all of these studies. The author secured 
the assistance of the National Association 
for Research in Science Teaching in sug- 
gesting the studies, published or unpub 
lished, that should be included in this vol- 
ume. A further request was made that 
each member evaluate the final list of 
studies. In this manner the eighty studies 
securing the highest evaluation were se- 
lected for review. 

The investigations have been grouped in 
three fields, the elementary, the secondary, 
and the college field. In the secondary 
field, the studies have been placed in four 
minor groups in accordance with the se- 
quence: general science, biology, physics 
and chemistry, with an additional fifth 
group composed of investigations each of 
which apply to the entire field. The report 
of each investigation includes a statement 
of the problem, method, and findings. 

The studies are preceded by some re- 
actions of the author regarding the learn- 
ing and curricular investigations in the 
teaching of science. This introduction to 





the volume is an excellent résumé of the 
status of the research in science teaching. 
It should be read by all research workers 
in this field. It includes a critique of re- 
search studies, with a number of pertinent 
criticisms. This summary of the curricular 
studies is the best statement of its kind 
that has come to our attention. 

“This volume, together with Volume 1 
is adapted for use as a text-book by: 

1. Teachers in universities, colleges, and 
normal schools—who are engaged in train- 
ing teachers of science. 

2. Teachers in universities, colleges, and 
normal schools—both those who are con- 
ducting advanced courses and seminars for 
the purpose of training graduate students 
to do research in the teaching of science, 
and also those conducting similar courses 
in other fields of education. 

This book, together with Volume 1, 
should also serve a practical need as a 
source-book and a reference book for: 

1. All workers in educational research, 
particularly in the field of the teaching of 
science, who need to have available a list 
of important problems in educational re- 
search together with a description of the 
techniques used in their solutions. 

2. Administrators, supervisors of the 
teaching of science, and classroom teachers 
of science, who will find, especially among 
the Findings, much of practical help in 
the solution of their immediate problems.” 

All science workers are indebted to Pro- 
fessor Curtis for this compilation. It is 
probably the most valuable book in the 
field of Science Education at the present 
moment. —GS.C. 


Noti, Victor H. Laboratory Instruction 
in the Field of Inorganic Chemistry. 
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Minneapolis, Minn.: The University of 

Minnesota Press, 1930. 164 p. $2.00. 

This is the third of a series of studies 
related to the teaching of science on the 
college level, published at the University 
of Minnesota. It represents of the 
most careful and most elaborate investiga- 
tions dealing with the values of individual 
laboratory work in courses. 
Through a preliminary investigation the 
author raised significant questions con- 
cerning the achievement of chemistry stu- 
dents in laboratory activities and, at the 
same time, validated certain measures of 
general achievement and of laboratory 
outcomes. 

The major part of the investigation at- 
tempts to obtain valid answers to the 
questions: (a) May a part of the usual 
laboratory time profitably be given to out- 
side reading? (b) May a part of the usual 
laboratory hours profitably be given to 
oral quiz and recitation? (c) Do five 
hours of laboratory work yield achieve- 
ment superior to that gained in three 
hours? (d) To what extent does interest 
in the subject of chemistry lead to greater 
achievement? (e) Do differences in sex of 
students indicate differences in achieve- 
ment? (f) Does previous study of chemis- 
try in high school lead to greater achieve- 
ment in college chemistry ? 

The techniques used in obtaining data 
for these difficult problems and the care- 
ful statistical treatment of the data merit 
for the investigation a high rank among 
the investigations in science teaching. The 
results raise many pertinent questions con- 
cerning our present allotment of time to 
laboratory instruction in college science 
courses. SR AD 


one 


science 


Exersy, Crype L. and Gamsiit, Lipa 
Betz. Science Club Manual. Lansing, 
Mich.: The National Club Manual 
Company, 1931. 92 p. $0.75. 

This interesting and useful handbook 
will be appreciated by many science teach- 
ers. The authors have both had practical 
experience as sponsors of science clubs. 
Science clubs form an integral part of the 
regular science work in many schools and 
in others they are carried on as an extra- 
curricular activity. Sponsors of both of 
these types of organization will find use- 
ful and interesting devices in this hand- 
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book. Those who are considering forming 
a science club for the first time will profit 
most from this new manual. How often a 
science club starts out enthusiastically, 
falters and then finally dies. The success 
of any science club in the final analysis, 
rests with the sponsor. It is what he 
makes it. He guides, directs and supplies 
the “pep.” Failure to enter whole-hearted- 
ly into its activities and to guide it in 
telligently means failure ultimately. This 
handbook makes suggestions as to the ob 
jectives of science clubs, organization, or 
der of club meeting, and suitable pro- 
grams. Twenty-five such programs are 
listed in some detail. However, the re 
viewer believes that no club should follow 
the exact program laid out here, and in 
this the authors doubtless concur. Pro 
grams ought to be adapted to local con 
ditions. C.M.P. 


Powers, SAMUEL RALPH and JOHNSON, 
RutH Mavupe. Workbook in Chemistry 
New York: Allyn and Bacon, 1931. 306 
p. $1.00. 

Much evidence has been accumulated 
showing that high school chemistry pre 
sents certain unique difficulties to the sec 
ondary school pupil. The authors, apply 
ing the conclusions of psychologists work 
ing in the field of the psychology of learn 
ing, have enumerated certain of the find 
ings of psychologists and have made an 
attempt to apply these conclusions directly 
to the teaching of chemistry by means of 
the workbook. An attempt has been made 
to select, for emphasis, that material in 
chemistry which is known to cause the 
greatest difficulty. The primary purpose 
of the workbook is to provide exercises, 
supplementing the regular textbook and 
laboratory outline, that will facilitate the 
learning of chemistry. An examination of 
the workbook will show how these prin 
ciples have been analyzed and applied 
The material relating to oxidation and re 
duction reactions is especially good. One 
hundred and fifteen exercises are included 
References are suggested for each exercise 
A teachers’ manual has been prepared to 
accompany the workbook. Chemistry 


teachers who are having difficulty with 

certain parts of chemistry will find in the 

workbook useful supplementary material 
CMP 








Bowven, Garrietp A. Foundations of 


Science. Philadelphia: P. Blakiston’s 
Son & Company, 1931. 742 p. $1.68. 
Several excellent general science text 


books have appeared within the last few 
years, emphasizing the fact that general 
science has come to occupy a place of 
permanence in the science sequence of sec- 
ondary schools and that educators realize 
it fills a most vital need 


as many 


More than twice 


students are enrolled in general 


science as in any other science subject 
The author states that Foundations of 
Science has been written “in an effort to 


about those 


principles and generalizations of science 


provide materials for study 


that relate most closely to the phenomena 
of the affairs of and it has 
been written so as to give an exploration 
into these phenomena that is sufficiently 
thorough to interests and 
best efforts of children on the grade level 
for which it is prepared.” The subject 
matter is organized into seven units com- 


humankind 


challenge the 


prising twenty-six chapters. The units are 
as follows: The Sea of Air, Water and Its 
Service to Man, Heat and Its Application 
to the Needs of Man, Light in Its Relation 
to Vision, Nature’s Store of Energy and 


Man’s Means of Converting It to His 
Service, The Earth and Its Place in the 
Universe, and Conditions of Life and 


Growth. 

The book has many commendable fea 
tures. The object or aim of studying each 
division of subject-matter is stated prior 
to its discuesion and development. Experi- 
ments necessary to elucidate each discus- 
sion are included. These experiments seem 
to be well-chosen and adequately illus 
trated. In fact the reviewer regards them 
as one of the most valuable features of the 
book. An excellent list of suggested proj- 
ects is included at the end of each chap- 
ter. The four hundred and forty-five il- 
lustrations have been so selected and are 
so clear-cut that each serves a definite 
purpose in relation to the subject-matter 
which seems to be well balanced, well 
organized, interestingly written, and suffi- 
ciently comprehensive. Foundations of 
Science is a meritorious addition to that 
field which probably has the distinction of 
having the best secondary science text- 
books 

C.M.P. 
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THORNDIKE, Epwarp L. Human Learning 
New York: The Century 
1931. 208 p. $2.00 
No subject is more interesting, both to 

the educator and to the layman, than 

man’s ability to learn. Human Learning 
presents in simple, non-technical language 
the results of some recent 
to how man learns. The author is recog 
nized as one of the world’s foremost psy 


Company, 


studies relative 


chologists. Not so long ago he announced 


the results of some experiments in adult 
learning which ultimately will prove to 
have great significance in education. This 


book presents the results of experiments 
carried on during the years from 1927 to 
1930. An analysis of 
carried out by 

with 


these experiments 
Professor Thorndike im 
presses one their exactness and ob 
jectivity. 

In the last two chapters the evolution of 
learning and its future possibilities are 
discussed. In this connection the author 
states ‘“‘We may work upon the hypothesis 
that human capacity to learn developed 
from the general mammalian and primate 
capacity by a quantitative extension. And 
this may encourage us to believe in the 
possibility of the further evolution of hu- 
man intellect and learning. . . . Probably 
man will learn more. More of what he 
learns will be true and wise; he will learn 
it more quickly and comfortably. The dis- 
tribution of learning among the popula- 
tion will be better organized.”—C.M.P. 


East, Epwarp M., Editor. Biology in Hu 
man Affairs. New York: McGraw-Hill 
Book Company, 1931. 399 p. $3.50. 


This is a survey of the most recent re- 
search in the field of biological knowledge. 
Twelve leading scientists have each con- 
tributed a chapter in which he sets forth 
what has been achieved in his own field 
and indicates some of the more important 
problems confronting research workers in 
that particular field. The authors definitely 
accomplish their purpose of contributing 
“toward a better understanding of the 
ideals, the methods, and the results of bi- 
ology.” While the book will make most 
appeal to biology teachers, the relatively 
non-technical and well-organized discus- 
sions will prove interesting and worth- 
while reading to other teachers of science 
and to the educated layman. 
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Chapter headings are: Biology and Hu- 
man Problems; Prospects of the Social 
Sciences; The Renaissance of Psychology, 
Educational Psychology, Psychology in 
Industry, Heredity; The Frontiers of 
Medicine, The Outlook of Public Health 
Work, Physiology of Today, Zoélogy and 
Human Welfare, Efforts to Increase the 
Food Supply, and Diet and Nutrition 

Dr. East believes that 
only through the scientific processes of ob 
servation and experiment and he severely 
takes to task certain scientists whom he 
considers to have fallen short of this ideal 
“My personal belief and, I think, the uni 
versal belief of all true men of science, is 
that humanity can aspire to nothing more 
lofty or more satisfactory than a philos- 
ophy based solely on demonstrated truth. 
... It is a mistake to assume that when 
Millikan, K. T. Compton and Pupin issue 
preachments in terms of theology and 
metaphysics they are speaking for scien- 
tists. They are merely demonstrating how 
difficult it 


progress comes 


is to divest one’s mind com- 
pletely of the whams and whimseys 
learned in early childhood. They 


merely show that a man may do excellent 
work in science without being a scientist 
at heart.” 

Dr. Jastrow in the chapter on “The 
Renaissance of Psychology” severely criti 
cises Freud and Watson and shows how 
the newer ideas in psychology are largely 
the result of applying the techniques used 
in the fields of physiology and biology to 
the problems of psychology. Terman ably 
presents the present status of educational 
psychology, pointing out the claims and 
deficiencies of intelligence tests and that, 
though education does not increase intelli- 
gence, it does improve “personality traits.” 
Dr. East gives an excellent summary on 
Heredity.” Dr. Fishbein writes interest- 
ingly and authoritatively on the amazing 
progress in medicine, while Dr. McCollum 
tells about the latest knowledge regarding 
vitamins and the problems of diet and 
nutrition. Problems and contributions in 
the fields of physiology and zodlogy are 
discussed by Professor Marshall and Pro 
fessor Parshley. Dr. Jones traces the orig- 
inal sources of our food supply in a chap 
ter especially. appealing to biology stu- 
dents. 

The reviewer recommends “Biology in 
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Human Affairs” as one of the best semi- 
popular books appearing in the field of 


biology within recent years.—C.M.P 


BravLey, JoHN Hopcpon, Jr. Parade of 
the Living. Coward-McCann, Inc 
1930. 308 p. $3.00 
In “Parade of 

of animals of a 


the Living” dead ghosts 


former day are made to 
parade past the reader as if they are alive 
Truly they 
world. The author, 
earliest humble beginnings, 
struggles with an 
ment. Life that 
ments perished 
No fossil records of the first 
been found, so that man 
when life first appeared. Life 
first developed in Archean times, but it 
was not until the Algonkian period that 
Abundant life ex 
Paleozoic era, the 
trilobites 
came to the sears. They were 
followed by the fishes. During the Mis 
sissippian and Pennsylvanian periods dense 
vegetation and giant ferns grew in swamp 


seem to be relics of a lost 
tracing life from its 
indicates the 
ever-changing 
failed to make adjust 


environ 


life have 
must surmise 


probably 


we find fossil remains 
isted during the 
characteristic being the 
dominate 


most 
who 


most ol 
the coal measures of the world. The cold, 
glacial Permian period which brought the 
paleozoic to a close, was a time of stress 


lands and became the source of 


and most life disappeared. Then came the 
dinosaurs who dominated the life of the 
Mesozoic era for a hundred million years 
and then disappeared for reasons not fully 
known. Some were carnivorous, some her 
bivorous, some lived on land, some lived 
others flew in the air 
Many attained giant size—size 
fore or since attained by a living creature 
Gigantosaurus was ninety feet 
long and weighed fifty to sixty tons. Ty 
rannosaurus, forty-seven feet and 
towering twenty feet high, with a head 
four feet long, three feet wide and three 
feet deep, and teeth three to six inches 
long, was the most horrible beast of prey 
the earth has ever seen. Then 
birds of reptilian descent and the mam 
mals who, in spite of humble beginnings, 
were destined to be the future rulers of 
the earth. A practically complete history 
of the horse has been deciphered from 
fossil remains found in the rocks. Man ap 
peared at a comparatively late date 


in the seas, and 
never be 


eight to 


long 


came the 








The literary style and the interesting 


story, lucidly and _ vividly portrayed, 
makes this a book anyone will be de 
lighted to read. C.M.P. 


Jeans, Sir James. The Mysterious Uni 
New York: The Macmillan Com- 
pany, 1930. IX+-163 pages. $2.25. 


verse. 


The many who read with delight Jeans’ 
The Universe Around Us will find The 
Mysterious Universe by the same author 
a most interesting sequel. Our sun occupies 
a unique place among the millions of stars 
of the universe—it has a planetary system. 
Such a phenomenon probably happens no 


more than once among 100,000 suns. A 
still more rare occurrence is the fact that 
our planet is the home of life. Physical 


conditions are so delicately adjusted as to 
permit life on the earth and not to permit 
it on most, if not all, of the other planets. 
Life depends on light and energy from the 
sun. What if the sun should cease to give 
off its 250 million tons of energy per min- 
ute? Jeans discusses this and many other 
such questions as: the existence or non- 
existence of ether; the nature of light; 
relativity and the ether; wave-mechanics 
and the atom; the structure of matter; the 
mathematical basis of science; nature of 
the universe. In regard to the latter ques- 
tion Jeans says “The universe begins to 
look more like a great thought than a 
great machine. Mind no longer appears 
as an accidental intruder into the realm 
of matter.” This is a book for the layman, 
requiring thought and provoking thought 
C.M.P. 


MILLIKAN, Ropert A. Science and the 
New Civilization. New York: Charles 
Scribner’s Sons, 1930. 194 p. $2.00. 
Science and the New Civilization is a 

series of addresses by that well-known 

physicist, Robert A. Millikan, Director of 
the Norman Bridge Laboratory of Physics 
of the California Institute of Technology. 

Millikan does not believe that the machine 

civilization is a menace, nor that science 

is responsible for any of the many alleged 


ills of humanity. Quite the contrary, 
science has freed man from _ physical 
drudgery with which past civilizations 


have enchained him. Science is the basis 
of modern civilization and, rather than 
promoting war, it is the one agency cal- 
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culated to prevent all wars. There is no 
possibility of man being able to depend 
on subatomic energy or that aluminum 
will replace steel. Millikan is one scientist 
who is very tolerant toward religion and 
the church and that 
science and religion are incompatible, but 
that, on the contrary, both working to- 
gether are necessary if man is to attain his 
highest possibilities. You will enjoy read- 
ing these philosophies of Science and the 
New Civilization. The chapter headings 
are: Science and Modern Life; The Rela- 
tion of Science to Industry; Alleged Sins 
of Science; Available Energy; The Last 
Fifteen Years of Physics; The Future of 


does not believe 


Steel; Michelson’s Economic Value; and 
The Three Great Elements in Human 
Progress. -C M.P 


MATHER, KIRTLEY F. 
New York: W. 
1930. 272 p 


Sons of the Earth. 
W. Norton Company, 
$3.50. 

Man has always been interested in this 
bit of matter he calls the earth. As the 
most influential among all factors of his 
environment, he wants “to see how the 
world was made,” how it came to be as 
it is now, and what is its probable future- 
All men have paid more or less cursory 
attention to these questions, but it has re- 
mained for the geologist particularly to at- 
tempt to give satisfactory answers to such 
questions. One of the geologists who has 
devoted much thought and study to that 
rare old bird, the earth, is Professor Kirt- 
ley F. Mather of Harvard University, who 
is well remembered for his Old Mother 
Earth. The earth is unique; there are very 
few other planets, if any, in the entire uni- 
verse where conditions of temperature, at- 
mosphere and so on, make life conditions 
possible. In this book, Mather gives his 
views of history as the stories in stone, 
through fossils, reveal the secrets of man’s 
existence. Fossils in stone are Mother 
Earth’s Diary. This diary, incomplete in 
many places because of missing pages, is 
read and interpreted by Professor Mather. 
As past events forecast those that are to 
come, the author peers into the future and 
tells of the wonderful days that man has 
ahead of him. 

Sons of the Earth is a book that both 
pupils and teachers will thoroughly enjoy. 
—C.M.P. 
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Jeans, Str James. The Stars in Their 
Courses. New York: The Macmillan 
Company, 1931. 167 p. $2.50. 

This last book by the author of The 
Universe Around Us is written in simple, 
non-technical style and is intended for 
those who have had no special training in 
science. High school students and laymen 
will find the book quite readable. 

The author first presents a general view 
of the stars, then discusses in some detail 
the solar system. Methods of weighing and 
measuring the stars; the size, distance and 
birth of nebulae; the milky way; the size 
and probable future of the universe; the 
possibility of other planetary systems; and 
length of life on earth are treated. 

The appendices include: a guide to the 
sky, the twenty apparently brightest stars, 
the planets, and the motion of the planets. 
Fifty excellent photographs add much to 
the value of the book.—C.M_.P. 


DuPvuy, Witut1am ATHERTON. Our Plant 
Friends and Foes. Philadelphia: The 
John C. Winston Company, 1931. 277 
p. $1.00. 


In this book, a new volume in the Ro- 
mance of Science Series, many facts con- 
cerning plants are presented in non-tech- 
nical language in such a way that the 
book is interesting, stimulating, and in- 
structive to the lay reader. To insure ac- 
curacy in statements, specialists in scien- 
tific bureaus of the Federal Government 
reviewed the manuscript. 

The book is composed of twenty-five 
chapters each dealing with important and 
well-known plant groups that are repre- 
sented by the following: apple, cherry, 
bean, potato, daisy, wheat, corn, sugar 
cane, grape, sumac, poison ivy, water- 
melon, cucumber, gourd, lily, onion, garlic, 
orange, grapefruit, mushroom, cabbage, 
cotton, cactus, banana, palm, pine, oak, 
elm, maple, and rubber tree. In the dis- 
cussion of each topic the author has em- 
phasized factors, such as historical rela- 
tionships, distribution, friends, enemies 
and their control, factors contributing to 
the success of the plant, economic im- 
portance, and the contributions of research 
in improving plants. The book is well il- 
lustrated by eighty-nine photographs sup- 
plied by the United States Department of 
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Agriculture. Four of these photographs are 
in color. In addition, many drawings and 
diagrams illustrate points in the text. 

The author states that the book is writ- 
ten “for the normal and wholesome intel- 
ligence of the fourteen-year-old boy; for 
the casual perusal of the young woman 
who grows flowers in her garden and goes 
tramping through the woods; and as fire- 
side reading for the elderly couple who 
find keen enjoyment in reading.” The clear 
straight forward presentation of informa- 
tion relating to many of our common 
plants, makes the book a valuable addi- 
tion to the scientific literature for boys 
and girls of Junior high school age 


—F.G.B 


Hevi, Paut R. New Frontiers of Physics 
New York: D. Appleton and Company, 
1930. 170 p. $2.00. 


Those who read with delight, Dr. Heyl’s 
“Fundamental Concepts of Physics,” will 
welcome his new book “New Frontiers 
of Physics.” Under such chapter headings 
as “Matter and Its Structure,” “Energy 
and Its Structure,” “The Correlation Be- 
tween Matter and Energy,” “Space and 
Time” and “Einstein: Gravitation and 
Cosmology,” Dr. Heyl presents in simple, 
understandable, non-technical language the 
interesting story of a few of the revolu 
tionary discoveries in modern physical 
science. Few writers can equal the author 
in his ability to make intelligible such 
scientific theories and concepts as the 
quantum theory, the theory of relativity, 
the theory of gravitation, cosmic rays and 
the wave theory of the atom. These often 
seem quite intangible and difficult for the 
general reader. Dr. Heyl and other au- 
thorities in the field of science who have 
the inclination and ability to make avail 
able to the general public the more ab 
stract and difficult concepts are 
performing a valuable service both for 
their own particular field of science and 
for the general reader 

“Frontiers of Physics” is a valuable ad- 
dition to the relatively small list of books 
in the field of physics which are now 
available to the general reader. Physics 
teachers and students will find the book 
very desirable as a reference book 


C.M.P. 


scientific 
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Darrow, Firoyp L. The New World of 
Physical Discovery. Indianapolis, Ind.: 
The Bobbs Merrill Company, 1930. 371 
p. $3.50. 

Many excellent books for the general 
reader have been written in each of the 
various fields of science within the last 
ten years. The purpose of these books has 
been to acquaint those who are not tech- 
nically trained in these fields with some 
of the fundamental concepts, problems 
and discoveries in the realm of science. 
The books which have been most success- 
ful in meeting the demands of the edu- 
cated layman have been written by au- 
thorities in the various fields of science. 
Because of the mathematical formulae and 
technicalities associated with that branch 
of science known as physics, relatively few 
books of a popular nature have been writ- 
ten in this field. It is with a great deal of 
satisfaction that the reviewer finds The 
New World of Physical Discovery meeting 
this particular need of popular treatises 
in the field of physics more than any book 
which has previously appeared. The au- 
thor has done for the field of physics what 
he had previously done for the field of 
chemistry in his book “The Story of 
Chemistry.” 

The author shows how knowledge in the 
field of physics has accumulated, slowly at 
first but with ever-increasing speed; how 
each new discovery has been made pos- 
sible only because of some previous dis- 
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covery. Knowledge in this field is the re- 
sult of the slow accumulations of cen- 
turies. Although the progress of physics 
through the centuries is presented in a 
logical order, only those discoveries es- 
sential to an understanding of the fun- 
damental principles and newer discoveries 
are presented. Thus the book is a history 
of physics only in the sense that the his- 
torical background is sometimes necessary 
in order that the newer concepts and dis- 
coveries may be understood and appre- 
ciated. The apparently irreconcilable con- 
flict between much in the classical views 
and in those of the new world has been 
emphasized throughout. The new theories 
regarding the nature of energy and matter, 
the constitution of the atom, the trans- 
mission of radiation and Einstein’s theory 
of relativity have been presented in as 
simple and understandable language as 
present difficulties, inherent in the subject 
matter itself, permit. Scientific accuracy 
has not been sacrificed through the pres- 
entation in a popularly written style. One 
gains a broader, more comprehensive view 
and understanding of the vast universe in 
which he lives, by reading this book. 

This book is especially recommended to 
physics teachers, for the high school 
science library, and to the educated lay- 
man who desires to know the salient fea- 
tures of one of the most fundamental of 
all science. 


—C.M.P. 








EE = 


a 


——— 








TE = II om 








News and 
announcement 


The Division of Science Education in 
the Philadelphia Public Schools is now 
undertaking a revision of the present 
course of study in elementary science. The 
position of Supervisor of Nature Study 
was authorized and established early this 
year, but no appointments have yet been 
made. These will be made from an eligible 
list based on the results of written and 
oral examinations which are open to col- 
lege graduates with experience in grade 
science teaching. For particulars, apply to 
the Division of Examinations, Board of 
Public Education,’ Philadelphia. 


Dr. Florence Billig has resigned her po- 
sition as Supervisor of Science in the Sac- 
ramento Public Schools and has accepted 
a similar position in the Detroit Public 
Schools. 


Professor Francis D. Curtis of the 
School of Education, University of Michi- 
gan, has offered courses in the teaching of 
science at the University of California 
during the summer session of 1931. 

Professor Curtis will lecture before the 
Science Section of the California State 
Teachers’ Association in December. 


The New Jersey State Teachers College 
at Trenton is just completing a new plant 
on a campus outside the city. The 
main building, which includes the science 
laboratories, was occupied in September 
1931, by the freshman class. The Science 
Department is .represented on the new 
campus by Mr. Victor Crowell and Dr. 
Lois Meier. The work of the three years 





above the freshman grade remains on the 
old campus for one year. 


Dr. Frederick L. Fitzpatrick has re 
signed his position as Professor of Zoélogy 
and head of the Department of Biology in 
Coe College and has accepted an appoint- 
ment in Teachers College, Columbia Uni- 
versity, as Associate Professor of Natural 
Science. Dr. Fitzpatrick entered upon his 
new duties in September, 1931. 


The Board of Education of Philadel- 
phia has authorized the use of a revised 
course of study in 8th and 9th year 
science. This course is the product of the 
coéperative efforts of principals and 
teachers of science in the elementary, jun- 
ior and senior schools of the city, work- 
ing with the former and present super- 
visors of science education, Mr. John T. 
Garman and Mr. Arthur S. Clark, and the 
director, Dr. Edward E. Wildman. 

Each lesson provides for laboratory 
work for “development,” or the wider 
relations of the new knowledge, for self- 
testing and for summary. Direction sheets, 
including the problem, list of apparatus 
and suggested procedure, are handed to 
the pupils for each lesson. 


Professor Ellis Persing of the Cleve- 
land School of Education, has taken 
leave of absence from his position for 
the academic year of 1931-32. He has ac- 
cepted an appointment this year as Assist 
ant in Natural Science in Teachers Col- 
lege, Columbia University. During his 
term of service in Teachers College he 
will pursue graduate study. 
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Professor George W. Hunter is offering 
courses in methods of teaching secondary 
sciences at the Claremont Colleges, Clare- 
mont, California, and at the University of 
Southern California. His official title is 
“Lecturer in Methods of Science Educa- 
tion.” 

Students of education at the University 
of Minnesota were afforded an unusual 
opportunity, during the first term of the 
summer quarter of 1931, in becoming 
familiar with modern developments in the 
fields of statistics, biology, psychology, 
and other sciences. The occasion was the 
provision of a symposium under the gen- 
eral title of “Foundations of Educational 
Thinking.” The symposium was arranged 
as a course consisting of daily lectures, and 
conferences. In addition to certain emi- 
nent members of the staff of the Univer- 
sity of Minnesota, distinguished scholars 
from American universities and from 
abroad participated in the course of lec- 
tures. Among these were: 

R. A. Fisher, Chief Statistician, Rotham- 
stead Experiment Station, Harpenden, 
England. 

Charles J. Herrick, Professor of 
rology, University of Chicago. 
Herbert S. Jennings, Professor of Zodlogy 

and Director Zodlogical Laboratory, 

Johns Hopkins University. 

Richard E. Scammon, Dean of the Divi- 
sion of Biological Sciences, University 
of Chicago. (Now Dean of Medical 
Sciences, University of Minnesota.) 

Calvin P. Stone, Professor of Psychology, 
Stanford University. 

Herbert Woodrow, Professor of Psy- 
chology and Head of the Department, 
University of Illinois. 


Neu- 
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Harry A. Carpenter, Specialist in Sci- 
ence, Rochester Public Schools, Rochester, 
N.Y. has just returned from a six months’ 
trip through various sections of the United 
States and Alaska where he visited many 
schools to observe science teaching. 


Dr. Lois Meier had charge of a course 
in Field Studies in Science that was con- 
ducted in Germany during the Summer 
Session of 1931. This course is part of 
the regular Summer Session offering of 
Teachers College, Columbia University. 


Mr. James C. Adell of the Cleveland 
Public Schools has taken leave of absence 
from his position in Cleveland and has 
accepted appointment as Instructor in 
Biology in The Lincoln School of Teachers 
College. He will continue his studies in 
Teachers College, Columbia University, as 
a candidate for an advanced degree. 


Mr. Mervin E. Oakes has resigned his 
position as Instructor in Natural Science, 
in Teachers College, Columbia University, 
and has accepted appointment as Head 
of the Department of Science in the 
State Teachers College, Fredonia, New 
York. 


Mr. Philip G. Johnson, Science Super- 
visor in Teachers College, University of 
Nebraska, will pursue graduate work to- 
ward an advanced degree the coming year 
at Cornell University under the direction 
of Dr. E. Laurence Palmer. 





